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Abstract	  Failure	  in	  first	  year	  courses	  at	  Worcester	  Polytechnic	  Institute	  is	  a	  concern	  as	  it	  occurs	  at	  a	  relatively	  high	  rate	  of	  6.5%	  and	  impedes	  academic	  progress	  immediately.	  This	  project	  investigated	  the	  11.4%	  failure	  rate	  in	  the	  introductory	  chemistry	  course	  CH1010.	  By	  researching	  chemistry	  instruction	  in	  high	  schools,	  the	  background	  WPI	  freshman	  start	  college	  with	  was	  evaluated.	  The	  impact	  of	  the	  use	  of	  academic	  resources	  was	  also	  examined.	  It	  was	  found	  that	  students	  who	  feel	  that	  they	  were	  more	  adequately	  prepared	  from	  high	  school	  fared	  better	  in	  CH1010,	  and	  that	  resources	  such	  as	  math	  and	  science	  help	  sessions	  were	  under	  utilized.	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1.0	  Introduction	  In	  the	  2014-­‐2015	  school	  year,	  just	  over	  one	  thousand	  first-­‐time	  freshmen	  enrolled	  at	  Worcester	  Polytechnic	  Institute	  (WPI)	  from	  high	  schools	  across	  the	  country	  and	  the	  world.	  As	  a	  university	  focused	  primarily	  on	  engineering	  and	  science,	  the	  majority	  of	  WPI’s	  undergraduate	  students	  take	  at	  least	  one	  course	  in	  chemistry.	  The	  first	  course	  in	  the	  chemistry	  sequence,	  Molecularity,	  or	  CH1010,	  has	  a	  large	  freshman	  enrollment.	  For	  many	  students,	  this	  course	  is	  one	  of	  the	  first	  they	  take	  during	  their	  transition	  to	  college.	  	  With	  6.5%	  of	  all	  grades	  assigned	  to	  first	  year	  students	  in	  the	  class	  of	  2017	  being	  ‘NR’s,	  freshmen	  courses	  at	  WPI	  in	  general	  tend	  to	  have	  a	  higher	  failure	  rates	  than	  those	  taken	  by	  upperclassmen.	  As	  students	  coming	  straight	  from	  high	  school,	  it	  is	  possible	  that	  having	  inadequate	  college	  preparation	  throughout	  their	  secondary	  education	  plays	  an	  important	  role	  in	  this	  trend	  of	  not	  passing	  first	  year	  courses.	  This	  project	  aimed	  to	  determine	  it	  this	  hypothesis	  held	  true,	  and	  if	  so,	  what	  might	  be	  done	  to	  allow	  students	  to	  be	  more	  successful	  during	  the	  beginning	  of	  their	  time	  at	  WPI.	  	  In	  order	  to	  get	  an	  accurate	  picture	  of	  how	  students	  are	  prepared	  for	  higher	  education,	  I	  spent	  the	  first	  portion	  of	  this	  project	  investigating	  high	  school	  education.	  A	  teaching	  methods	  course	  offered	  at	  WPI	  provided	  my	  introduction	  to	  how	  the	  United	  States’	  secondary	  schooling	  system	  functions,	  and	  what	  it	  is	  expected	  that	  students	  will	  have	  learned	  before	  graduating	  high	  school.	  I	  then	  spent	  two	  months	  observing	  a	  high	  school	  chemistry	  classroom	  at	  a	  public	  school	  in	  Worcester.	  Complimented	  by	  further	  online	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research,	  both	  these	  experiences	  allowed	  me	  to	  get	  a	  good	  idea	  of	  what	  incoming	  WPI	  students	  already	  have	  background	  in	  before	  they	  begin	  college.	  	  After	  establishing	  knowledge	  of	  students’	  experiences	  before	  college,	  I	  sought	  to	  gather	  information	  on	  how	  students	  were	  doing	  in	  their	  first	  term	  at	  WPI,	  and	  which	  types	  of	  students	  were	  not	  succeeding.	  A	  limited	  amount	  of	  data	  that	  was	  available	  through	  the	  registrar	  and	  student	  course	  reports	  was	  used	  as	  a	  starting	  point	  for	  analyzing	  student	  performance.	  Additionally,	  I	  gathered	  new	  information	  from	  students	  by	  surveying	  and	  interviewing	  members	  of	  the	  freshman	  class	  who	  had	  taken	  CH1010.	  This	  research	  provided	  me	  with	  further	  information	  not	  previously	  available	  about	  how	  students	  felt	  they	  were	  prepared	  for	  introductory	  chemistry,	  as	  well	  as	  how	  they	  used	  available	  academic	  resources.	  	  As	  failing	  a	  class	  during	  the	  first	  term	  of	  one’s	  college	  career	  can	  lead	  to	  an	  array	  of	  negatively	  impactful	  consequences,	  I	  am	  hopeful	  that	  the	  findings	  of	  this	  project	  can	  be	  used	  to	  reduce	  the	  number	  of	  students	  who	  are	  not	  able	  to	  pass	  CH1010	  down	  from	  the	  current	  11.4%	  failure	  rate.	  By	  providing	  guidance	  to	  freshman	  advisors	  on	  how	  to	  identify	  incoming	  students	  who	  may	  have	  trouble,	  and	  better	  educate	  these	  individuals	  on	  making	  informed	  choices	  about	  their	  education,	  I	  aim	  to	  help	  increase	  their	  chances	  of	  being	  successful.	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2.0	  Background	  My	  preparation	  to	  conduct	  research	  on	  the	  determinants	  of	  student	  success	  in	  CH1010	  consisted	  of	  two	  distinct	  components:	  1) Investigating	  the	  secondary	  education	  backgrounds	  WPI	  students	  are	  likely	  to	  have	  when	  entering	  WPI	  2) Gathering	  information	  about	  how	  CH1010	  is	  currently	  taught,	  as	  well	  as	  seeking	  out	  already	  established	  data	  on	  student	  performance	  in	  the	  course	  The	  background	  section	  following	  details	  each	  of	  these	  important	  considerations	  that	  put	  further	  results	  of	  this	  research	  into	  context.	  	  
2.1	  High	  School	  Chemistry	  Education	  In	  anticipation	  of	  completing	  this	  project,	  I	  enrolled	  in	  a	  course	  on	  teaching	  methods	  through	  WPI’s	  teacher	  preparation	  program.	  This	  course	  was	  taught	  at	  Doherty	  High	  School	  in	  Worcester,	  jointly	  by	  the	  school’s	  mathematics	  department	  head	  the	  science	  department	  head.	  Throughout	  the	  course,	  topics	  of	  instruction	  included	  lesson	  planning	  and	  delivery,	  classroom	  management,	  legal	  standards	  to	  be	  aware	  of	  in	  education,	  and	  most	  relevant	  to	  my	  project,	  curriculum	  frameworks	  at	  both	  the	  Massachusetts	  and	  national	  level.	  While	  international	  secondary	  schooling	  was	  not	  examined,	  only	  13%	  of	  WPI’s	  total	  undergraduate	  population	  comes	  from	  outside	  of	  United	  States.	  The	  majority	  of	  students	  are	  American	  citizens,	  with	  over	  43%	  of	  those	  domestic	  students	  hailing	  from	  WPI’s	  home	  state	  of	  Massachusetts,	  making	  the	  focus	  primarily	  on	  local	  education	  appropriate	  for	  the	  scope	  of	  this	  analysis.	  (WPI	  Student	  Fact	  Book,	  2014)	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Following	  the	  preparation	  course,	  I	  spent	  two	  months	  at	  Burncoat	  High	  School	  in	  Worcester,	  observing	  how	  chemistry	  was	  taught	  by	  three	  different	  teachers.	  Burncoat	  is	  one	  of	  the	  four	  primary	  districted	  public	  high	  schools	  in	  Worcester	  serving	  grades	  9-­‐12.	  Additionally,	  Worcester	  students	  may	  choose	  to	  attend	  one	  of	  several	  other	  public	  specialty,	  magnet,	  or	  charter	  high	  schools	  in	  Worcester,	  including	  a	  vocational	  high	  school.	  	  Burncoat	  in	  particular	  serves	  as	  the	  fine	  arts	  magnet	  school	  for	  the	  city	  of	  Worcester.	  Students	  who	  live	  in	  the	  Doherty,	  North,	  or	  South	  High	  school	  quadrants	  of	  the	  city	  can	  decide	  to	  attend	  Burncoat	  to	  pursue	  elective	  study	  in	  music,	  dance,	  art,	  or	  theater,	  further	  than	  what	  the	  other	  public	  schools	  offer.	  Furthermore,	  a	  Junior	  Reserve	  Officer	  Training	  Corps	  (JROTC)	  program	  at	  Burncoat	  attracts	  student	  with	  interest	  in	  joining	  the	  armed	  forces	  after	  graduation.	  	  The	  city	  also	  offers	  alternative	  school	  programs	  and	  special	  education	  schools	  to	  students	  who	  have	  trouble	  functioning	  in	  a	  traditional	  public	  high	  school	  environment.	  Finally,	  Worcester	  families	  may	  elect	  to	  send	  their	  students	  to	  their	  choice	  of	  private	  school	  within	  the	  central	  Massachusetts	  area.	  	  While	  my	  teaching	  methods	  course	  provided	  me	  with	  me	  a	  good	  foundation	  in	  knowledge	  about	  the	  Massachusetts	  curriculum	  frameworks,	  observing	  at	  Burncoat	  gave	  me	  a	  much	  more	  realistic	  idea	  of	  what	  is	  covered	  in	  an	  actual	  classroom	  situation.	  The	  Massachusetts	  Education	  Reform	  Act	  of	  1993	  aimed	  to	  standardize	  many	  elements	  of	  education	  in	  public	  schools	  across	  the	  state.	  The	  act	  introduced	  Massachusetts	  Comprehensive	  Assessment	  System	  (MCAS)	  testing	  and	  set	  academic	  standards	  to	  be	  met	  in	  grades	  K-­‐12	  by	  establishing	  a	  set	  of	  curriculum	  frameworks	  to	  be	  met	  by	  every	  student.	  (Anthony	  &	  Rossman,	  1994)	  These	  were	  the	  guidelines	  I	  became	  familiar	  with	  before	  my	  time	  at	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Burncoat,	  and	  that	  each	  student	  needs	  to	  be	  competent	  in,	  to	  be	  able	  to	  pass	  the	  MCAS	  tests	  and	  graduate	  high	  school.	  	  Burncoat	  offers	  chemistry	  primarily	  to	  sophomores,	  though	  occasionally	  students	  from	  other	  grade	  levels	  may	  be	  in	  a	  chemistry	  class	  for	  reasons	  such	  as	  schedule	  conflict,	  or	  having	  transferred	  in	  from	  another	  school	  that	  offers	  their	  science	  courses	  in	  a	  different	  order.	  Massachusetts’	  high	  schools	  are	  free	  to	  sequence	  their	  science	  courses	  in	  any	  way	  they	  see	  fit	  as	  working	  best	  for	  them,	  the	  only	  requirement	  being	  that	  each	  student	  needs	  to	  pass	  one	  science	  MCAS	  test	  before	  receiving	  a	  high	  school	  diploma.	  My	  teaching	  methods	  instructors	  as	  well	  as	  mentors	  at	  Burncoat	  reiterated	  to	  me	  something	  I	  had	  also	  heard	  from	  science	  teachers	  I	  kept	  in	  touch	  with	  in	  my	  hometown	  of	  Natick,	  Massachusetts:	  high	  schools	  wanted	  science	  MCAS	  testing	  to	  be	  out	  of	  the	  way	  for	  as	  many	  students	  as	  possible	  at	  the	  conclusion	  of	  freshman	  year,	  and	  would	  choose	  the	  order	  of	  science	  course	  offering	  based	  on	  putting	  the	  class	  they	  believed	  students	  could	  most	  easily	  pass	  as	  the	  9th	  grade	  course.	  Because	  the	  chemistry	  MCAS	  is	  one	  of	  the	  harder	  science	  subject	  tests	  for	  students,	  chemistry	  teachers	  typically	  don’t	  need	  to	  worry	  about	  teaching	  to	  the	  test,	  as	  schools	  will	  have	  students	  focusing	  on	  passing	  one	  of	  the	  other	  science	  exams;	  physics,	  biology,	  or	  technology/engineering.	  At	  Burncoat	  for	  example,	  even	  students	  who	  don’t	  pass	  their	  freshman	  biology	  MCAS	  will	  be	  put	  in	  lower	  level	  biology	  retake	  course,	  and	  try	  the	  biology	  MCAS	  again,	  instead	  of	  moving	  on	  to	  preparing	  for	  a	  chemistry	  or	  other	  science	  test.	  	  Not	  having	  to	  teach	  specifically	  to	  the	  MCAS	  test	  has	  both	  positive	  and	  negative	  consequences	  for	  teachers	  and	  students.	  On	  one	  hand,	  it	  gives	  teachers	  the	  freedom	  to	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focus	  on	  parts	  of	  the	  curriculum	  that	  either	  they	  or	  their	  class	  is	  more	  interested	  in.	  My	  main	  mentor	  teacher,	  Mr.	  Racine,	  even	  allowed	  students	  to	  vote	  on	  which	  chapter	  of	  the	  book	  they	  would	  like	  to	  cover	  as	  the	  last	  unit	  at	  the	  end	  of	  the	  year.	  Having	  the	  students	  feel	  a	  sense	  of	  control	  over	  their	  education	  helps	  them	  be	  more	  involved	  in	  the	  topic	  they	  choose.	  	  Another	  teacher	  I	  observed	  spent	  extra	  time	  on	  scientific	  writing	  skills,	  something	  many	  of	  his	  students	  clearly	  lacked,	  and	  that	  he	  felt	  strongly	  was	  a	  necessary	  ability	  for	  them	  to	  develop.	  However,	  this	  freedom	  also	  can	  give	  way	  to	  teachers	  not	  getting	  through	  the	  fundamentals	  of	  chemistry	  students	  need	  to	  move	  on	  to	  an	  Advanced	  Placement	  (AP)	  or	  college	  class.	  Additionally,	  students	  know	  that	  they	  won’t	  need	  to	  pass	  a	  standardized	  test	  in	  chemistry	  in	  order	  to	  graduate,	  and	  therefore	  may	  not	  give	  the	  attention	  to	  it	  that	  they	  gave	  to	  their	  MCAS	  subject	  classes,	  aside	  from	  putting	  in	  the	  bare	  minimum	  amount	  of	  effort	  to	  pass	  the	  course.	  	  Unfortunately,	  even	  when	  teachers	  may	  have	  the	  best	  intentions	  of	  getting	  their	  classes	  through	  all	  the	  frameworks	  just	  as	  spelled	  out	  in	  the	  state	  curriculum	  standards,	  if	  is	  not	  always	  possible.	  The	  three	  teachers	  I	  observed	  at	  Burncoat	  all	  had	  very	  different	  teaching	  styles,	  levels	  of	  experience,	  and	  skill	  in	  dealing	  with	  classroom	  conflict.	  Even	  the	  most	  veteran	  teacher,	  Mr.	  Racine,	  admitted	  that	  he	  rarely	  got	  through	  even	  half	  of	  the	  frameworks	  in	  a	  yearlong	  class.	  From	  what	  I	  could	  tell,	  the	  main	  reason	  for	  this	  was	  the	  wide	  range	  of	  students	  within	  each	  class	  who	  needed	  to	  be	  catered	  to.	  	  Burncoat	  divides	  chemistry	  students	  into	  two	  levels,	  honors	  and	  college	  preparatory.	  An	  AP	  class	  section	  is	  offered	  every	  few	  years.	  Although	  Burncoat	  is	  the	  smallest	  of	  the	  four	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Worcester	  public	  high	  schools,	  it	  is	  approximately	  average	  size	  for	  the	  state	  of	  Massachusetts	  with	  graduating	  classes	  in	  the	  mid-­‐200s	  size.	  (Massachusetts	  Department	  of	  Education	  2014)	  Though	  it	  is	  typical	  for	  schools	  of	  Burncoat’s	  student	  population	  to	  offer	  AP	  chemistry	  every	  school	  year,	  and	  while	  Burncoat	  does	  have	  the	  means	  to	  do	  so,	  there	  is	  simply	  not	  enough	  student	  interest	  to	  expend	  the	  resources	  to	  hold	  the	  course	  consistently.	  	  Because	  students	  are	  only	  split	  into	  two	  levels,	  the	  top	  of	  the	  honors	  classes	  may	  be	  well	  ahead	  of	  the	  students	  at	  the	  bottom	  of	  their	  class.	  Likewise,	  the	  lowest	  performing	  college	  prep	  level	  students	  often	  lag	  far	  behind	  their	  peers	  who	  just	  missed	  the	  cut	  off	  for	  honors.	  This	  wide	  range	  of	  students	  within	  each	  level	  is	  further	  exasperated	  by	  the	  sometimes-­‐questionable	  criteria	  for	  sorting	  them.	  Students	  are	  recommended	  for	  either	  level	  by	  their	  previous	  year’s	  science	  teacher.	  Those	  recommendations	  are	  often	  largely	  based	  on	  review	  of	  the	  students’	  binders	  at	  the	  end	  of	  the	  year,	  with	  particular	  weight	  falling	  on	  this	  method	  of	  evaluation	  for	  students	  who	  teachers	  are	  less	  familiar	  with.	  Two	  of	  my	  mentor	  teachers	  noted	  that	  this	  often	  results	  in	  messy	  students	  being	  place	  in	  college	  prep,	  even	  if	  they	  have	  a	  decent	  aptitude	  for	  science,	  and	  neat	  meticulous	  students	  getting	  bumped	  up	  to	  the	  honors	  level,	  even	  though	  their	  visually	  put-­‐together	  notebooks	  are	  full	  of	  incorrect	  work.	  Another	  important	  cause	  of	  incorrect	  placement	  can	  be	  based	  on	  students’	  status	  with	  the	  guidance	  office.	  Very	  capable	  students	  marked	  as	  ELL	  or	  special	  education	  are	  often	  held	  back	  into	  college	  prep,	  even	  after	  becoming	  nearly	  fluent	  in	  English,	  or	  having	  overcome	  their	  learning	  disability.	  Due	  to	  this	  wide	  range	  of	  student	  abilities,	  even	  promising	  students	  who	  may	  go	  on	  to	  attend	  a	  school	  like	  WPI	  end	  up	  with	  a	  subpar	  chemistry	  background.	  Apart	  from	  the	  considerations	  of	  needing	  to	  teach	  the	  material	  to	  the	  lowest	  denominator,	  student	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behavior	  issues	  frequently	  cause	  enough	  disruption	  to	  set	  the	  class	  behind	  from	  the	  lesson	  plans	  for	  the	  unit.	  Although,	  as	  my	  mentor	  teachers	  stressed,	  students	  in	  either	  level	  class	  are	  entitled	  to	  the	  same	  education	  and	  access	  to	  the	  curriculum,	  this	  was	  rarely	  the	  case.	  The	  lower	  student	  ability	  in	  the	  college	  prep	  classes,	  coupled	  with	  more	  disruptive	  behavior	  issues	  from	  students	  who	  were	  not	  invested	  in	  doing	  well	  in	  the	  course,	  meant	  that	  these	  sections	  almost	  always	  covered	  less	  material,	  and	  no	  as	  in	  depth	  as	  the	  honors	  students.	  When	  preparing	  assignments	  or	  tests	  for	  these	  classes,	  I	  would	  begin	  with	  the	  honors	  level	  test,	  which	  was	  often	  given	  weeks	  before	  the	  college	  prep	  group	  was	  at	  the	  same	  point	  in	  the	  curriculum.	  I	  would	  then	  need	  to	  remove	  any	  questions	  on	  material	  we	  didn’t	  get	  to	  cover	  and	  simplify	  questions	  on	  topics	  we	  did	  make	  it	  through.	  While	  it	  is	  unlikely	  that	  most	  of	  the	  individuals	  in	  this	  group	  would	  find	  their	  way	  to	  WPI,	  the	  multitude	  of	  reasons	  that	  a	  student	  may	  be	  in	  a	  lower	  level	  science	  course	  for	  one	  year,	  means	  that	  some	  of	  these	  students	  could	  be	  excelling	  in	  every	  other	  area,	  and	  end	  up	  at	  a	  challenging	  college	  with	  a	  poor	  foundation	  in	  chemistry.	  	  More	  concerning,	  was	  that	  even	  the	  honors	  classes	  suffered	  from	  many	  of	  the	  same	  issues.	  In	  an	  lower-­‐performing	  school	  district	  like	  Worcester,	  where	  the	  overall	  pool	  of	  students	  to	  build	  honors	  classes	  from	  may	  we	  less	  capable	  or	  prepared,	  the	  bottom-­‐tier	  honors	  students	  created	  their	  share	  or	  distractions	  in	  class.	  In	  one	  class	  period	  that	  I	  frequently	  observed,	  this	  issue	  was	  made	  worse	  by	  the	  lack	  of	  experience	  of	  a	  first	  year	  teacher	  in	  effectively	  addressing	  behavior	  concerns	  and	  redirecting	  the	  class.	  Still,	  honors	  sections	  with	  the	  same	  instructor	  could	  be	  vastly	  different	  experiences.	  Mr.	  Racine	  taught	  two	  honors	  classes,	  one	  with	  25	  students,	  and	  one	  with	  7.	  The	  class	  with	  smaller	  students	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undoubtedly	  got	  a	  better	  chemistry	  education.	  Behavioral	  issues	  were	  few	  and	  far	  in	  between,	  as	  students	  couldn’t	  hide	  in	  the	  masses,	  and	  each	  got	  the	  individualized	  attention	  they	  needed.	  Additionally,	  the	  students	  in	  this	  group	  all	  built	  a	  good	  rapport	  with	  each	  other,	  and	  were	  all	  comfortable	  asking	  questions	  or	  participating	  in	  discussion	  in	  front	  of	  their	  peers	  without	  fear	  of	  ridicule.	  The	  larger	  class	  however,	  was	  slowed	  down	  by	  its	  generally	  louder	  and	  more	  disorganized	  atmosphere.	  Transitioning	  between	  topics	  took	  much	  longer,	  which	  certainly	  added	  up.	  Struggling	  students	  in	  this	  class	  could	  fall	  behind	  without	  being	  noticed,	  and	  then	  would	  often	  distract	  their	  typically	  higher	  performing	  classmates	  by	  striking	  up	  conversation	  after	  giving	  up	  on	  following	  along	  with	  the	  pace	  of	  the	  course.	  In	  fact,	  this	  class	  ultimately	  affected	  the	  pace	  of	  the	  smaller	  honors	  class,	  holding	  them	  back,	  as	  Mr.	  Racine	  liked	  to	  keep	  these	  two	  sections	  on	  the	  same	  schedule.	  When	  the	  smaller	  class	  would	  get	  ahead,	  they	  would	  sometimes	  get	  to	  cover	  topics	  more	  in	  depth,	  a	  great	  advantage,	  but	  other	  times	  would	  just	  be	  given	  free	  time	  to	  study	  or	  socialize.	  	  At	  times,	  I	  would	  find	  myself	  wondering	  where	  many	  of	  these	  students	  would	  go	  to	  college	  and	  what	  they	  would	  study.	  There	  were	  several	  students	  from	  the	  smaller	  class	  I	  could	  see	  getting	  into	  a	  school	  like	  WPI,	  and	  a	  few	  more	  from	  the	  other	  honors	  section.	  However,	  even	  with	  their	  intelligence	  and	  aptitude,	  I	  could	  imagine	  many	  of	  them	  struggling	  with	  introductory	  chemistry	  due	  to	  their	  somewhat	  weak	  preparation.	  Particularly,	  while	  some	  of	  the	  larger	  sections	  honors	  students	  may	  be	  able	  to	  get	  into	  a	  great	  college	  due	  to	  their	  high	  ranking	  and	  grades	  relative	  to	  Burncoat	  classmates,	  I	  wasn’t	  convinced	  that	  they	  would	  fare	  well	  against	  those	  from	  a	  private	  school	  or	  well	  funded	  suburban	  high	  school,	  who	  likely	  had	  to	  compete	  with	  a	  much	  more	  challenging	  set	  of	  peers	  for	  their	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achievements.	  	  An	  important	  goal	  in	  my	  research	  at	  WPI	  would	  be	  to	  identify	  if	  students	  who	  came	  from	  high	  schools	  like	  Burncoat,	  or	  any	  school	  where	  they	  were	  limited	  by	  either	  peers	  or	  lack	  of	  AP	  course	  availability,	  fared	  as	  well	  as	  students	  with	  stronger	  backgrounds	  in	  chemistry.	  	  
2.2	  Introductory	  Chemistry	  at	  WPI	  WPI	  uses	  a	  term	  system,	  where	  each	  school	  year	  is	  broken	  into	  four	  seven-­‐weeks	  terms,	  designated	  A,	  B,	  C,	  and	  D-­‐term.	  Students	  typically	  take	  three	  3-­‐credit	  courses	  per	  term.	  Molecularity,	  or	  CH1010,	  is	  part	  one	  of	  a	  four-­‐part	  first	  year	  chemistry	  sequence.	  The	  first	  three	  of	  those	  courses,	  also	  including	  CH1020	  Forces	  and	  Bonding,	  and	  1030	  Equilibrium,	  are	  approximately	  equal	  to	  a	  full	  year	  two-­‐course	  sequence	  at	  other	  universities.	  The	  fourth	  course,	  CH1040	  Dynamics,	  is	  required	  only	  for	  chemistry	  majors,	  but	  is	  additionally	  often	  used	  as	  a	  science	  elective	  by	  chemistry	  related	  majors,	  such	  as	  chemical	  engineering.	  	  The	  vast	  majority	  of	  WPI	  students	  are	  enrolled	  in	  a	  major	  program	  that,	  at	  minimum,	  requires	  them	  to	  take	  one	  course	  in	  chemistry,	  either	  CH1010	  or	  CH1020.	  However,	  there	  are	  several	  ways	  students	  can	  receive	  credit	  for	  these	  courses	  without	  actually	  completing	  them	  at	  WPI.	  Those	  who	  took	  AP	  chemistry	  in	  high	  school	  and	  passed	  the	  AP	  exam	  with	  a	  score	  of	  4/5	  or	  higher	  are	  credited	  with	  the	  completion	  of	  CH1010,	  as	  are	  those	  who	  took	  the	  International	  Baccalaureate	  (IB)	  exam	  and	  achieved	  a	  6/7	  or	  greater	  score.	  Furthermore,	  during	  orientation	  at	  WPI,	  students	  can	  elect	  to	  take	  chemistry	  placement	  exams.	  Exams	  are	  offered	  for	  each	  of	  the	  four	  1000-­‐level	  chemistry	  courses,	  and	  students	  may	  take	  as	  many	  as	  they	  wish,	  so	  long	  as	  they	  continue	  to	  pass	  them	  in	  the	  order	  they	  are	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given.	  Once	  a	  student	  fails	  an	  exam,	  he	  may	  no	  longer	  attempt	  the	  exams	  for	  any	  higher	  numbered	  courses	  further	  into	  the	  chemistry	  sequence.	  	  Students	  are	  offered	  credit	  for	  the	  courses	  for	  which	  they	  were	  able	  to	  pass	  an	  exam.	  However,	  students	  are	  not	  obligated	  to	  accept	  any	  credits	  they	  are	  eligible	  for	  through	  either	  placement	  or	  secondary	  school	  exams,	  and	  can	  choose	  to	  actually	  take	  the	  chemistry	  courses	  instead.	  	  CH1010	  is	  offered	  to	  students	  twice	  a	  year,	  in	  A-­‐term	  and	  C-­‐term.	  Depending	  on	  the	  year,	  two	  to	  three	  different	  lecture	  sections	  are	  offered,	  each	  taught	  by	  a	  different	  professor.	  Within	  a	  lecture	  section,	  students	  sign	  up	  for	  one	  of	  several	  lab	  times,	  each	  with	  a	  capacity	  limited	  by	  lab	  space	  to	  24	  students.	  Lectures	  are	  given	  four	  times	  per	  week	  for	  50	  minutes	  each,	  and	  labs	  are	  once	  per	  week	  lasting	  three	  hours.	  The	  A-­‐term	  offerings	  are	  typically	  taken	  more	  frequently	  by	  students	  majoring	  in	  chemistry,	  chemical	  engineering,	  and	  biomedical	  engineering,	  who	  need	  to	  continue	  on	  with	  through	  CH1030	  or	  CH1040	  during	  their	  freshman	  year,	  and	  will	  be	  taking	  courses	  that	  require	  knowledge	  of	  the	  material	  covered	  in	  CH1010.	  In	  C-­‐term	  however,	  the	  class	  is	  made	  of	  more	  of	  non-­‐chemistry	  related	  majors,	  who	  only	  need	  CH1010	  to	  fill	  a	  degree	  requirement,	  and	  don’t	  use	  chemistry	  as	  much	  in	  their	  studies.	  	  Topics	  covered	  in	  CH1010	  are	  introductory	  to	  the	  field	  of	  chemistry,	  and	  assume	  no	  prior	  chemistry	  knowledge,	  or	  mathematics	  beyond	  simple	  algebra.	  All	  professors	  cover	  the	  same	  six	  areas:	  
• Matter,	  Measurement,	  and	  Problem	  Solving	  
• Atoms	  and	  Elements	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• Molecules,	  Compounds,	  and	  Chemical	  Equations	  
• Chemical	  Quantities	  and	  Aqueous	  Reactions	  
• Quantum-­‐Mechanical	  Model	  of	  an	  Atom	  
• Periodic	  Properties	  of	  Elements	  Each	  of	  these	  concepts	  are	  represented	  in	  high	  school	  curriculum	  frameworks,	  and	  while	  this	  means	  that	  most	  students	  should	  have	  at	  least	  some	  exposure	  to	  each	  before	  the	  start	  of	  the	  course,	  they	  are	  meant	  to	  be	  taught	  to	  be	  understandable	  to	  someone	  who	  has	  zero	  background	  in	  the	  subject	  of	  chemistry.	  The	  laboratory	  experiments	  are	  designed	  to	  compliment	  the	  lecture	  material,	  though	  there	  is	  not	  necessarily	  one	  lab	  per	  each	  topic	  covered.	  	  	  Each	  professor	  is	  free	  choose	  his	  own	  grading	  breakdown	  for	  how	  the	  each	  part	  of	  the	  course	  is	  weighted,	  and	  in	  what	  manner	  student	  knowledge	  will	  be	  tested.	  Common	  course	  set-­‐ups	  include	  two,	  three,	  or	  four	  non-­‐cumulative	  exams	  throughout	  the	  term.	  Some	  professors	  assign	  homework	  for	  credit,	  while	  others	  do	  not	  factor	  it	  into	  their	  grading	  scheme.	  A	  common	  thread	  between	  each	  section	  is	  the	  final	  laboratory	  test	  at	  the	  end	  of	  the	  term.	  Every	  student	  taking	  CH1010	  must	  pass	  an	  open	  lab	  notebook	  exam	  to	  test	  understanding	  of	  the	  concepts	  covered	  in	  the	  lab	  experiments.	  Additionally,	  the	  chemistry	  department	  enforces	  regulations	  between	  all	  sections	  on	  lab	  attendance,	  and	  also	  requires	  a	  65%	  or	  higher	  exam	  average	  to	  receive	  credit	  for	  the	  course.	  Most	  professors	  choose	  to	  assign	  grades	  as	  an	  A	  being	  a	  90%	  average	  or	  better,	  a	  B	  80%	  of	  better,	  and	  the	  threshold	  to	  pass	  with	  a	  C	  at	  65%,	  with	  adjustments	  at	  their	  discretion.	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Several	  resources	  are	  available	  for	  all	  students	  in	  the	  course	  to	  seek	  out	  should	  they	  feel	  the	  need.	  	  Professors	  for	  the	  course	  are	  available	  by	  email	  and	  for	  office	  hours	  throughout	  the	  week,	  either	  pre-­‐scheduled	  or	  by	  appointment.	  In	  addition,	  students	  have	  two	  other	  instructors	  they	  become	  familiar	  with	  throughout	  the	  term	  and	  who	  can	  answer	  questions	  about	  the	  course,	  a	  lab	  instructor	  and	  an	  undergraduate	  teaching	  assistant.	  Furthermore,	  WPI	  offers	  a	  service,	  Math	  and	  Science	  Help	  (MASH)	  sessions,	  for	  various	  freshman	  courses	  that	  are	  taken	  by	  large	  numbers	  of	  students.	  CH1010	  MASH	  sessions	  are	  held	  three	  times	  weekly,	  lead	  by	  a	  trained	  undergraduate	  student.	  They	  are	  each	  scheduled	  for	  one	  hour,	  at	  varying	  times	  throughout	  the	  day	  including	  the	  evening,	  to	  accommodate	  a	  wide	  range	  of	  student	  availability.	  MASH	  sessions	  are	  allow	  groups	  of	  students	  to	  be	  helped	  with	  course	  material	  at	  the	  same	  time,	  but	  individual	  tutoring	  services	  are	  also	  offered.	  Many	  professors	  include	  information	  about	  one	  or	  more	  of	  these	  resources	  in	  their	  syllabus,	  or	  speak	  to	  the	  class	  about	  them	  during	  the	  first	  lecture,	  to	  varying	  extends.	  Most	  first	  year	  students	  are	  also	  informed	  about	  MASH	  and	  tutoring	  at	  some	  point	  during	  freshman	  orientation	  by	  their	  resident	  and	  community	  advisors.	  	  Unfortunately,	  a	  number	  of	  students	  do	  fail	  this	  course	  each	  year.	  Because	  it	  is	  a	  requirement	  for	  so	  many	  major	  programs,	  this	  results	  in	  students	  needing	  to	  open	  up	  a	  spot	  in	  their	  schedule	  retake	  the	  class.	  Failing	  CH1010	  may	  be	  especially	  troubling	  for	  the	  many	  first-­‐year	  students	  taking	  the	  course.	  Because	  the	  class	  is	  only	  offered	  in	  A-­‐term	  and	  C-­‐term,	  it	  cannot	  be	  retaken	  immediately,	  and	  students	  who	  choose	  not	  to	  take	  CH1020	  before	  passing	  CH1020	  fall	  behind	  a	  full	  semester	  in	  chemistry.	  While	  WPI	  does	  not	  enforce	  pre-­‐requisites	  to	  move	  on	  to	  the	  next	  course	  in	  a	  sequence,	  much	  of	  the	  material	  covered	  in	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CH1020	  is	  builds	  upon	  topics	  from	  CH1010,	  and	  students	  in	  chemistry	  related	  programs	  may	  have	  trouble	  getting	  a	  promising	  start	  on	  the	  courses	  within	  their	  major	  field	  that	  depend	  on	  a	  strong	  chemistry	  foundation.	  Moreover,	  student	  who	  fail	  another	  class	  in	  their	  first	  two	  terms	  risk	  losing	  scholarships,	  financial	  aid,	  and	  eligibility	  to	  participate	  in	  programs	  such	  as	  athletics	  or	  greek	  life.	  Because	  of	  the	  high	  population	  of	  first-­‐year	  students	  who	  enroll	  in	  the	  course,	  and	  their	  particularly	  impactful	  consequences	  for	  failing,	  this	  project	  aimed	  to	  examine	  success	  factors	  that	  pertain	  to	  freshmen,	  such	  as	  the	  background	  they	  received	  from	  the	  high	  schools	  they	  just	  left	  months	  before	  starting	  at	  WPI,	  and	  if	  they	  are	  utilizing	  the	  set	  of	  resources	  that	  are	  new	  to	  them	  as	  college	  students.	  	  
3.0	  Methodology	  In	  order	  to	  collect	  the	  data	  needed	  for	  analysis	  of	  students	  who	  took	  CH1010,	  several	  methods	  were	  employed.	  Sources	  from	  WPI	  such	  as	  course	  evaluations	  and	  grade	  data	  from	  academic	  advising	  provided	  a	  starting	  point	  for	  further	  research.	  An	  original	  survey	  was	  written	  and	  distributed	  to	  all	  students	  who	  took	  CH1010	  in	  A-­‐term	  2014.	  Furthermore,	  students	  were	  asked	  to	  participate	  in	  short	  interviews	  regarding	  their	  experiences	  in	  the	  course.	  To	  gain	  additional	  insight,	  I	  was	  also	  able	  to	  speak	  with	  one	  chemistry	  professor	  who	  teaches	  CH1010	  and	  CH1020,	  as	  well	  as	  the	  MASH	  leader	  for	  those	  courses	  this	  school	  year.	  	  
3.1	  Information	  Collected	  by	  WPI	  At	  the	  end	  of	  each	  term,	  WPI	  asks	  students	  to	  fill	  out	  a	  brief	  evaluation	  form	  for	  each	  course	  they	  took.	  These	  forms	  are	  typically	  handed	  out	  to	  students	  during	  the	  final	  week	  of	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classes,	  and	  include	  questions	  about	  their	  satisfaction	  with	  the	  course	  and	  professor,	  how	  the	  course	  compares	  to	  others	  they	  have	  taken,	  how	  much	  time	  they	  dedicated	  to	  work	  for	  the	  course,	  what	  grade	  they	  believe	  they	  will	  receive,	  and	  a	  section	  for	  general	  comments	  about	  their	  likes	  and	  dislikes.	  After	  the	  grading	  period	  has	  closed	  for	  the	  term,	  the	  evaluations	  are	  distributed	  to	  professors,	  and	  results	  aside	  from	  the	  open	  response	  questions	  are	  posted	  on	  BannerWeb,	  the	  site	  that	  WPI	  students	  use	  to	  register	  for	  classes.	  Prior	  to	  conducting	  any	  original	  research,	  these	  reports	  served	  as	  great	  initial	  feedback	  about	  various	  aspects	  of	  course,	  and	  provided	  and	  idea	  of	  what	  new	  information	  was	  not	  yet	  available	  and	  needed	  to	  be	  collected	  using	  other	  methods.	  They	  also	  allowed	  me	  to	  look	  into	  various	  aspects	  of	  the	  course	  that	  were	  interesting,	  but	  not	  as	  directly	  related	  to	  the	  information	  I	  sought,	  and	  therefore	  needed	  to	  be	  left	  off	  of	  my	  student	  survey	  to	  keep	  it	  fairly	  brief.	  Course	  evaluation	  surveys	  could	  be	  compared	  to	  the	  student	  surveys,	  as	  some	  questions	  were	  asked	  on	  both.	  Because	  the	  course	  evaluations	  were	  taken	  by	  a	  larger	  sample	  group,	  this	  would	  help	  identify	  any	  discrepancies	  that	  might	  have	  resulted	  from	  self	  selection	  bias	  by	  the	  group	  of	  students	  who	  chose	  to	  take	  my	  survey.	  Another	  valuable	  resource	  that	  could	  be	  used	  in	  comparison	  with	  both	  course	  evaluation	  surveys	  and	  my	  student	  survey	  was	  information	  from	  academic	  advising.	  Firstly,	  staff	  in	  academic	  advising	  was	  able	  to	  provide	  data	  on	  the	  overall	  freshman	  course	  failure	  rate	  so	  it	  could	  by	  compared	  to	  the	  failure	  rate	  for	  CH1010.	  Furthermore,	  I	  was	  able	  to	  obtain	  the	  final	  grades	  given	  for	  each	  section	  of	  CH1010	  held	  in	  A-­‐term.	  Student	  information	  was	  removed	  in	  accordance	  with	  privacy	  regulations	  regarding	  grade	  information,	  but	  the	  grades	  were	  broken	  down	  by	  course	  section,	  and	  therefore	  professor.	  Identifying	  which	  professors	  had	  more	  students	  doing	  poorly	  would	  help	  to	  put	  interviewee’s	  remarks	  in	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context,	  as	  well	  as	  comments	  on	  my	  student	  survey,	  into	  perspective.	  Additionally,	  this	  accurate	  and	  complete	  grade	  information	  could	  be	  checked	  against	  both	  my	  student	  survey	  and	  the	  course	  evaluations,	  which	  would	  each	  be	  less	  true	  to	  the	  overall	  performance	  of	  the	  class.	  The	  course	  evaluations,	  being	  optional	  and	  given	  during	  class	  time,	  would	  not	  necessarily	  be	  taken	  by	  all	  students,	  and	  certainly	  not	  by	  ones	  who	  were	  not	  present	  in	  class.	  Because	  WPI	  does	  not	  allow	  students	  to	  withdraw	  from	  classes,	  students	  who	  know	  they	  will	  fail	  remain	  enrolled	  in	  the	  course	  and	  receive	  an	  NR.	  It	  is	  possible	  that	  many	  students	  who	  know	  they	  are	  failing	  and	  would	  otherwise	  withdraw,	  give	  up	  on	  attending	  class	  by	  the	  end	  of	  the	  term	  and	  therefore	  will	  not	  fill	  out	  a	  survey	  unless	  they	  take	  the	  time	  and	  effort	  themselves	  to	  retrieve	  one	  from	  the	  academic	  advising	  office	  before	  the	  term	  concludes.	  Furthermore,	  the	  course	  evaluation	  survey	  do	  not	  ask	  what	  grade	  student	  did	  indeed	  receive,	  but	  what	  grade	  they	  believe	  they	  will	  attain,	  as	  these	  forms	  are	  completed	  before	  the	  end	  of	  the	  term,	  and	  in	  almost	  all	  cases,	  before	  any	  final	  exams	  have	  been	  taken.	  While	  this	  fact	  means	  that	  the	  course	  evaluation	  predicted	  grades	  will	  almost	  definitely	  differ	  from	  the	  total	  percentage	  of	  each	  letter	  grade	  given	  by	  the	  professors,	  these	  performance	  predictions	  provide	  insight	  into	  how	  well	  professors	  provide	  students	  with	  accurate	  feedback	  on	  their	  progress	  in	  the	  course	  and	  set	  clear	  expectations	  for	  the	  requirements	  that	  need	  to	  be	  met	  to	  receive	  an	  A,	  B,	  or	  C.	  These	  student	  predictions,	  when	  compared	  with	  actual	  final	  grades,	  also	  highlight	  how	  challenging	  the	  final	  exam	  and	  laboratory	  exam	  were	  compared	  to	  student	  expectations	  based	  on	  the	  rest	  of	  the	  course.	  	  In	  addition	  to	  grade	  information,	  academic	  advising	  was	  also	  able	  to	  provide	  me	  with	  course	  rosters,	  broken	  down	  by	  class	  section.	  These	  rosters	  included	  not	  only	  student	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names,	  but	  also	  class	  year,	  major,	  and	  WPI	  username.	  Initially,	  the	  greatest	  value	  in	  this	  data	  was	  verifying	  that	  the	  course	  comprised	  of	  mainly	  freshmen,	  and	  examining	  which	  major	  programs	  had	  the	  greatest	  relative	  number	  of	  students	  enrolled	  in	  CH1010.	  Cross-­‐tabulating	  this	  major	  and	  class	  year	  information	  would	  also	  allow	  me	  to	  find	  out	  which	  majors	  had	  more	  upperclassmen	  taking	  introductory	  chemistry.	  However,	  the	  most	  useful	  piece	  of	  information	  from	  the	  rosters	  would	  eventually	  be	  the	  student	  usernames,	  which	  correspond	  to	  student	  email	  addresses.	  Until	  recently,	  WPI	  allowed	  students	  conducting	  major	  or	  interactive	  qualifying	  project	  (MQP/IQP)	  research	  to	  send	  requests	  for	  student	  participation	  in	  the	  form	  of	  surveys,	  interviews,	  focus	  groups	  etc.	  to	  an	  alias	  reaching	  the	  entire	  undergraduate	  student	  body.	  Unfortunately,	  with	  the	  start	  of	  the	  2013-­‐2014	  school	  year,	  using	  the	  school-­‐wide	  alias	  has	  been	  banned,	  often	  leading	  to	  students	  needing	  to	  resort	  to	  emailing	  out	  to	  aliases	  of	  clubs	  they	  belong	  to	  or	  rallying	  friends	  in	  order	  to	  recruit	  a	  group	  of	  research	  subjects.	  The	  attainment	  of	  username	  information	  of	  students	  in	  the	  class	  not	  only	  prevented	  me	  for	  needing	  to	  expend	  time	  searching	  for	  students	  who	  happen	  to	  have	  taken	  the	  particular	  course	  I	  was	  interested	  in,	  in	  the	  specific	  time	  of	  A-­‐term,	  but	  also	  allowed	  me	  to	  individually	  target	  every	  student	  who	  were	  registered	  for	  the	  course,	  and	  conclude	  an	  accurate	  response	  rate	  based	  on	  the	  certain	  number	  of	  those	  contacted.	  	  
3.2	  Surveys	  It	  was	  hoped	  that	  the	  primary	  source	  of	  information,	  particularly	  new	  information,	  in	  this	  project	  would	  be	  interviews.	  The	  personal	  and	  interactive	  nature	  of	  a	  one-­‐on-­‐one	  interview	  suited	  this	  investigation	  well,	  by	  giving	  students	  the	  opportunity	  to	  speak	  freely	  about	  their	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experience	  with	  and	  opinions	  about	  the	  course,	  while	  also	  allowing	  the	  chance	  for	  follow-­‐up	  questions	  and	  discussion	  by	  the	  interviewer.	  However,	  I	  predicted	  early	  on	  that	  not	  very	  many	  students	  would	  come	  forward	  to	  be	  interviewed.	  With	  busy	  schedules,	  it	  is	  difficult	  for	  any	  WPI	  student	  to	  take	  half	  an	  hour	  out	  of	  his	  or	  her	  day	  to	  participate	  in	  an	  entirely	  voluntary	  interview	  without	  incentive.	  However,	  due	  to	  the	  nature	  of	  these	  interviews	  involving	  human	  research	  on	  students	  (classified	  as	  sensitive	  subjects),	  in	  addition	  to	  the	  lack	  of	  any	  budget	  being	  available	  for	  reward,	  no	  compensation	  could	  be	  provided.	  Therefore,	  a	  survey	  was	  drawn	  to	  supplement	  any	  interviews	  that	  could	  be	  secured,	  in	  order	  to	  get	  a	  large	  enough	  sample	  size	  of	  students	  to	  drawn	  any	  meaningful	  conclusions	  from.	  In	  order	  to	  minimize	  disrupting	  the	  former	  CH1010	  students	  with	  emails,	  no	  interviews	  were	  requested	  until	  the	  survey	  was	  composed	  and	  ready	  to	  be	  distributed,	  so	  requests	  for	  students	  to	  participate	  on	  either	  or	  both	  could	  be	  made	  in	  the	  same	  email.	  	  As	  previously	  stated,	  the	  availability	  of	  the	  student	  roster	  including	  email	  addresses	  allowed	  for	  the	  distribution	  of	  an	  electronic	  survey	  through	  students’	  WPI	  email.	  Qualtrics,	  a	  web-­‐browser	  based	  application	  for	  creating	  and	  distributing	  surveys	  was	  chosen	  as	  the	  platform	  where	  the	  survey	  was	  to	  be	  drawn	  up,	  at	  recommendation	  of	  another	  WPI	  student,	  and	  due	  to	  the	  fact	  the	  WPI	  offers	  a	  full	  free	  academic	  license	  for	  the	  program	  to	  members	  of	  the	  university	  community.	  Due	  to	  the	  nature	  of	  this	  research	  involving	  human	  subjects,	  particularly	  students	  who	  are	  classified	  as	  a	  sensitive	  group,	  care	  was	  taken	  to	  comply	  with	  the	  ethical	  regulations	  of	  WPI’s	  Institutional	  Review	  Board	  (IRB)	  when	  choosing	  the	  platform	  for	  the	  survey,	  creating	  it,	  and	  during	  its	  distribution.	  	  Qualtrics	  offers	  a	  secure	  database	  for	  survey	  responses	  and	  allows	  each	  response	  to	  be	  kept	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confidential	  and	  anonymous.	  Though	  Qualtrics	  allows	  for	  the	  tagging	  of	  individual	  survey	  codes,	  so	  that	  it	  can	  be	  guaranteed	  that	  each	  participant	  may	  only	  take	  the	  survey	  once	  using	  their	  personal	  key,	  WPI’s	  IRB	  expressed	  concern	  over	  the	  utilization	  of	  this	  feature.	  For	  this	  reason,	  a	  general	  unlocked	  survey	  link	  was	  distributed	  to	  all	  CH1010	  A-­‐term	  students,	  with	  the	  hope	  that	  no	  student	  should	  seek	  to	  skew	  results	  by	  completing	  the	  survey	  more	  than	  one	  time.	  It	  was	  assumed	  that	  the	  length	  of	  the	  survey	  would	  deter	  any	  students	  from	  doing	  this,	  as	  well	  as	  the	  understanding	  by	  all	  students	  that	  they	  will	  at	  some	  point	  need	  to	  complete	  an	  IQP	  themselves	  and	  should	  not	  seek	  to	  harm	  another	  fellow	  students’	  work.	  However,	  had	  the	  survey	  been	  compromised	  in	  this	  manner,	  anonymous	  IP	  addresses	  attached	  by	  Qualtrics	  to	  each	  survey	  could	  have	  been	  used	  to	  identify	  repeat	  survey	  completions	  on	  the	  same	  computer,	  at	  which	  point	  those	  responses	  could	  be	  deleted.	  	  Twenty-­‐five	  survey	  questions	  were	  selected	  to	  gather	  data	  on	  student	  demographics,	  high	  school	  background,	  and	  experiences	  with	  CH1010	  and	  its	  various	  student	  resources.	  Questions	  were	  multiple	  choice,	  with	  a	  variety	  of	  single	  answer,	  multiple	  answer	  and	  sliding	  scale	  answer	  formats.	  At	  the	  conclusion	  of	  the	  survey,	  students	  had	  the	  option	  to	  type	  a	  free	  reply	  providing	  comments	  they	  had	  about	  the	  course	  and	  what	  contributed	  to	  their	  success	  of	  failure.	  The	  survey	  was	  designed	  to	  maximize	  information	  gathered	  from	  students	  while	  keeping	  it	  brief	  enough-­‐	  an	  estimated	  10	  minutes-­‐	  so	  that	  many	  would	  be	  willing	  to	  use	  a	  small	  amount	  of	  their	  personal	  time	  to	  voluntarily	  answer.	  To	  comply	  with	  WPI	  IRB	  regulations,	  the	  survey	  was	  prefaced	  by	  an	  informed	  consent	  form,	  available	  in	  Appendix	  #.	  Should	  students	  not	  selected	  that	  ‘Yes’	  they	  have	  read,	  understood,	  and	  agree	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to	  the	  terms	  of	  the	  survey,	  the	  survey	  would	  end	  at	  that	  time,	  and	  no	  further	  questions	  would	  appear.	  The	  following	  list	  includes	  all	  questions,	  aside	  from	  the	  informed	  consent	  form,	  asked	  of	  students:	  1) Informed	  Consent	  2) What	  is	  your	  class	  year	  at	  WPI?	  3) What	  was	  your	  primary	  major	  during	  A-­‐term	  2014?	  4) Which	  professor	  did	  you	  have	  for	  the	  chemistry	  course	  CH1010	  Molecularity	  in	  A-­‐term	  2014?	  5) What	  type	  of	  high	  school	  did	  you	  attend?	  6) Which	  of	  these	  courses	  did	  you	  complete	  during	  high	  school?	  (Select	  all	  that	  apply)	  7) Did	  you	  have	  the	  option	  to	  skip	  CH1010	  Molecularity	  based	  on	  your	  Advance	  Placement	  (AP)	  or	  International	  Baccalaureate	  (IB)	  scores?	  8) Which	  chemistry	  course	  placement	  tests	  did	  you	  take	  before	  taking	  chemistry	  at	  WPI?	  Select	  all	  that	  apply,	  whether	  or	  not	  you	  passed	  the	  test	  9) Which	  chemistry	  placement	  tests	  did	  you	  pass?	  10) 	  How	  much	  of	  the	  curriculum	  covered	  in	  CH1010	  did	  you	  feel	  you	  already	  knew	  from	  high	  school	  courses?	  11) 	  Please	  rank	  (click	  and	  drag)	  the	  following	  topics	  in	  the	  order	  that	  you	  felt	  MOST	  comfortable	  (1,	  at	  top)	  with	  them	  to	  LEAST	  comfortable	  (7,	  at	  bottom)	  12) 	  Which	  resources	  did	  you	  utilize	  for	  CH1010?	  	  Please	  select	  all	  that	  apply	  13) 	  How	  useful	  were	  the	  following	  resources	  for	  CH1010?	  14) 	  How	  often	  did	  you	  utilize	  office	  hours,	  MASH	  sessions,	  or	  tutoring	  for	  CH1010	  during	  A-­‐term	  2014?	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15) 	  What	  grade	  did	  you	  receive	  in	  CH1010	  in	  A-­‐term	  2014?	  16) 	  Do	  you	  plan	  to	  retake	  CH1010?	  17) 	  Was	  A-­‐term	  2014	  your	  first	  time	  taking	  CH1010?	  18) 	  How	  well	  do	  you	  feel	  that	  your	  high	  school	  science	  background	  prepared	  you	  for	  CH1010?	  19) 	  How	  well	  do	  you	  feel	  that	  your	  high	  school	  math	  background	  prepared	  you	  for	  CH1010?	  20) 	  How	  did	  you	  find	  the	  speed	  of	  CH1010?	  21) 	  How	  satisfied	  are	  you	  with	  your	  performance	  in	  CH1010	  in	  A-­‐term	  2014?	  22) 	  Approximately	  how	  many	  hours	  did	  you	  spend	  PER	  WEEK	  on	  all	  academic	  activities	  during	  A-­‐term	  2014?	  (Including	  attending	  class	  and	  labs,	  completing	  homework	  and	  projects,	  and	  studying)	  23) 	  Approximately	  how	  many	  hours	  did	  you	  spend	  PER	  WEEK	  on	  all	  CH1010	  activities	  during	  A-­‐term	  2014?	  (Including	  attending	  class	  and	  labs,	  completing	  homework	  and	  projects,	  and	  studying)	  24) 	  Approximately	  how	  many	  hours	  PER	  WEEK	  did	  you	  spend	  on	  extracurricular	  activities	  did	  A-­‐term	  2014?	  (Clubs,	  sports,	  greek	  life,	  volunteering	  etc.)	  25) 	  Approximately	  how	  many	  hours	  PER	  WEEK	  did	  you	  work	  a	  paid	  job	  or	  an	  internship	  during	  A-­‐term	  2014?	  (Including	  work	  study,	  on-­‐campus,	  and	  off-­‐campus	  jobs)	  26) 	  	  Please	  leave	  any	  other	  comments	  about	  anything	  that	  you	  felt	  determined	  your	  success	  or	  lack	  thereof	  in	  CH1010	  during	  A-­‐term	  2014	  A	  full	  version	  of	  the	  survey	  including	  all	  response	  choices	  is	  available	  in	  Appendix	  #.	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  An	  email	  including	  a	  link	  to	  this	  survey	  along	  with	  a	  request	  for	  interviews	  was	  sent	  to	  all	  students	  on	  the	  CH1010	  A-­‐term	  roster.	  Because	  all	  student	  emails	  would	  need	  to	  be	  typed	  out	  by	  hand	  either	  way,	  I	  made	  the	  decision	  to	  add	  a	  few	  extra	  seconds	  per	  student	  to	  address	  the	  emails	  individually	  to	  student	  by	  name,	  as	  suggested	  by	  Dillman,	  Smyth	  and	  Melani,	  sourced	  from	  WPIs	  IRB	  guidelines	  for	  IQPs.	  The	  text	  of	  the	  email	  was	  as	  follows:	  
	  
Hi	  (Student	  first	  name),	  
	  	  
I	  am	  writing	  to	  ask	  for	  your	  participation	  in	  a	  brief	  survey	  of	  students	  who	  took	  CH1010	  
Molecularity	  in	  A-­‐term	  2014.	  I	  am	  working	  on	  an	  IQP	  which	  aims	  to	  determine	  what	  factors	  
contribute	  to	  student	  success	  in	  Chemistry	  1010,	  and	  if	  anything	  could	  possibly	  be	  changed	  
about	  the	  course	  setup	  to	  reduce	  the	  number	  of	  students	  who	  NR	  the	  course.	  	  
	  	  
I	  am	  also	  looking	  to	  interview	  as	  many	  students	  as	  possible	  about	  their	  experiences	  in	  
CH1010.	  Any	  and	  all	  responses	  to	  the	  survey	  and	  interviews	  will	  help	  me	  greatly	  with	  my	  IQP,	  
and	  will	  provide	  valuable	  feedback	  about	  possible	  changes	  that	  could	  be	  made	  to	  the	  course	  
and	  course	  resources.	  
	  	  
The	  survey	  can	  be	  taken	  by	  following	  this	  link:	  
https://qtrial2015az1.az1.qualtrics.com/SE/?SID=SV_bx9w4MxoKgU80iF	  
It	  should	  take	  no	  more	  than	  10	  minutes.	  It	  is	  also	  mobile-­‐friendly	  and	  can	  be	  taken	  easily	  from	  
your	  phone!	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Participation	  in	  this	  research	  is	  entirely	  voluntary.	  All	  survey	  data	  obtained	  from	  participants	  
is	  completely	  anonymous	  and	  will	  be	  kept	  confidential,	  stored	  in	  the	  HIPAA-­‐compliant	  
Qualtrics-­‐secure	  database.	  No	  personally	  identifying	  information	  will	  be	  associated	  with	  your	  
responses.	  The	  WPI	  Institutional	  Review	  Board	  has	  approved	  this	  survey.	  
	  	  
If	  you	  would	  also	  be	  willing	  to	  participate	  in	  a	  short	  (	  about	  15	  minute)	  interview:	  
Please	  reply	  to	  this	  email	  and	  let	  me	  know	  you’d	  be	  willing	  to	  volunteer.	  I’ll	  be	  doing	  
interviews	  for	  the	  next	  several	  weeks	  (into	  the	  beginning	  of	  D-­‐term),	  and	  we	  can	  work	  out	  a	  
time	  that	  would	  be	  convenient	  for	  you.	  Getting	  more	  personalized	  feedback	  about	  experiences	  
with	  CH1010	  is	  essential	  to	  understanding	  what	  causes	  success	  or	  lack	  thereof	  in	  the	  course,	  
and	  the	  time	  of	  every	  interviewee	  is	  much	  appreciated.	  
	  	  
Should	  you	  have	  any	  questions	  about	  this	  research,	  the	  survey,	  or	  interviewing,	  I	  can	  be	  
contacted	  at	  jmlaliberte@wpi.edu	  
	  	  
Again,	  thank	  you	  so	  much	  for	  your	  time,	  
Julie	  Laliberte	  
	  
3.3	  Interviews	  Over	  a	  period	  of	  just	  over	  four	  hours,	  these	  emails	  were	  sent	  to	  382	  of	  the	  387	  students	  on	  the	  course	  roster,	  the	  remaining	  5	  not	  having	  functioning	  email	  addresses.	  The	  survey	  was	  opened	  before	  the	  distribution	  of	  the	  first	  email,	  and	  students	  could	  begin	  completing	  it	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immediately.	  Offers	  for	  interviews	  were	  replied	  to	  promptly,	  with	  the	  general	  format	  of	  thanking	  the	  student,	  stating	  my	  nearly-­‐open	  availability,	  asking	  for	  their	  preference	  of	  time	  and	  location	  within	  the	  next	  several	  following	  weeks,	  then	  restating	  my	  appreciation	  for	  their	  time.	  Interviews	  were	  then	  arranged	  on	  a	  case-­‐by-­‐case	  basis,	  with	  the	  frequent	  mutually	  agreed	  on	  location	  of	  choice	  being	  a	  tech	  suite	  in	  the	  WPI	  library,	  which	  I	  would	  then	  reserve	  and	  reply	  to	  the	  student	  which	  suite	  I	  was	  able	  to	  book.	  	  At	  the	  beginning	  of	  each	  interview,	  interviewees	  were	  asked	  to	  sign	  a	  consent	  form,	  which	  can	  be	  viewed	  in	  Appendix	  #.	  Subjects	  were	  asked	  if	  the	  would	  mind	  having	  their	  interview	  recorded,	  so	  that	  I	  would	  not	  have	  to	  take	  notes	  while	  we	  talked,	  and	  informed	  that	  their	  interviews	  would	  be	  deleted	  afterwards.	  Interviews	  followed	  a	  general	  format,	  with	  questions	  pre-­‐approved	  by	  WPI’s	  IRB.	  However,	  I	  often	  asked	  additional	  follow-­‐up	  questions	  based	  on	  student’s	  answers,	  and	  did	  not	  necessarily	  ask	  all	  questions	  to	  all	  student	  when	  they	  did	  not	  apply.	  The	  list	  of	  main	  questions	  I	  drew	  from	  was	  as	  follows:	  What	  is	  your	  class	  year?	  What	  is	  your	  major?	  Why	  did	  you	  choose	  to	  take	  CH1010?	  Why	  did	  you	  choose	  the	  CH1010	  section	  you	  chose?	  Which	  professor	  did	  you	  have?	  Did	  you	  like	  that	  professor?	  Why	  or	  why	  not?	  What	  was	  the	  setup	  of	  the	  course	  you	  took	  (homework?	  lab	  test?)	  How	  did	  you	  like	  that	  setup?	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Which	  CH1010	  topic	  was	  your	  favorite	  and	  why?	  Your	  least	  favorite?	  What	  were	  your	  high	  school	  science	  experiences	  like?	  How	  prepared	  did	  you	  feel	  for	  CH1010?	  What	  resources	  did	  you	  use?	  Were	  they	  helpful?	  Would	  you	  have	  been	  interested	  in	  a	  MASH	  session	  test	  review	  the	  night	  before	  exams?	  What	  grade	  did	  you	  end	  up	  receiving	  in	  CH1010?	  Are	  you	  happy	  with	  your	  performance?	  Did	  you	  feel	  well	  acclimated	  to	  the	  WPI	  community	  during	  your	  first	  term?	  How	  did	  peers	  you	  worked	  with	  do	  in	  the	  course	  and	  why?	  What	  about	  the	  course	  could	  have	  changed	  to	  make	  the	  experience	  better	  for	  you?	  What	  could	  you	  have	  done	  better	  during	  A-­‐term	  to	  improve	  your	  performance	  in	  CH1010?	  	  	  Following	  interviews,	  I	  thanked	  students	  once	  again	  for	  their	  time,	  and	  let	  them	  know	  that	  I	  would	  reach	  out	  to	  them	  should	  I	  have	  any	  questions	  about	  their	  responses,	  either	  the	  content	  or	  privacy	  concerns,	  when	  writing	  my	  report.	  Additionally,	  I	  made	  sure	  that	  all	  interviewees	  had	  also	  taken	  the	  survey,	  and	  asked	  them	  to	  tell	  their	  friends,	  particularly	  ones	  who	  struggled	  in	  the	  course,	  to	  interview	  with	  me	  as	  well.	  	  Nearly	  half	  of	  students	  who	  initially	  replied	  that	  they	  would	  be	  willing	  to	  interview	  did	  not	  responds	  to	  my	  response	  asking	  about	  a	  convenient	  time	  for	  them	  to	  speak	  with	  me.	  After	  nearly	  a	  week,	  I	  sent	  a	  follow	  up	  email	  to	  these	  students	  asking	  if	  they	  were	  still	  willing	  to	  interview.	  Furthermore,	  students	  who	  cancelled	  or	  did	  not	  show	  up	  for	  their	  scheduled	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interviews	  were	  followed	  up	  with	  to	  find	  out	  if	  they	  could	  reschedule.	  After	  I	  had	  exhausted	  the	  initial	  set	  of	  students	  who	  participated	  in	  an	  interview,	  I	  chose	  to	  follow	  up	  with	  students	  who	  had	  never	  replied,	  but	  were	  of	  particular	  interest	  due	  to	  suspected	  poor	  performance	  in	  the	  class.	  While	  I	  was	  not	  able	  to	  access	  information	  on	  which	  students	  failed	  the	  class,	  and	  also	  did	  not	  want	  to	  bother	  the	  entire	  list	  of	  students	  again,	  the	  roster	  data	  from	  academic	  advising	  helped	  me	  out	  once	  again.	  I	  requested	  the	  C-­‐term	  CH1010	  roster,	  and	  compared	  it	  to	  the	  A-­‐term	  students,	  to	  find	  those	  who	  were	  a	  duplicate	  on	  both	  lists.	  With	  the	  assumption	  that	  students	  who	  were	  retaking	  the	  class	  did	  poorly	  the	  first	  time,	  I	  was	  able	  to	  specifically	  target	  lower	  performing	  students	  who	  I	  was	  not	  able	  to	  garner	  interest	  from	  in	  the	  first	  round	  of	  emails.	  	  In	  addition	  to	  feedback	  from	  students,	  I	  was	  also	  interested	  in	  gaining	  information	  from	  professors,	  as	  well	  as	  others	  who	  helped	  with	  the	  course.	  I	  emailed	  each	  of	  the	  A-­‐term	  professors,	  as	  well	  as	  the	  C-­‐term	  professors	  asking	  for	  offers	  to	  meet	  and	  speak	  about	  the	  course,	  as	  well	  as	  their	  syllabuses.	  I	  followed	  up	  with	  each	  of	  these	  professors	  when	  met	  with	  a	  lack	  of	  response.	  In	  the	  cases	  of	  one	  professor	  who	  was	  interested	  in	  helping	  my	  project,	  I	  was	  able	  to	  secure	  an	  informal	  interview.	  Moreover,	  in	  attempt	  get	  in	  contact	  with	  support	  staff	  for	  the	  course,	  I	  reached	  out	  to	  academic	  resources	  who	  provided	  me	  with	  the	  name	  of	  the	  MASH	  tutor	  for	  both	  CH1010	  and	  CH1020	  during	  all	  terms	  of	  the	  2014-­‐2015	  school	  year.	  He	  offered	  me	  a	  fairly	  lengthy	  interview,	  in	  which	  we	  discussed	  his	  experiences	  with	  leading	  MASH	  sessions.	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4.0	  Results	  and	  Discussion	  
4.1	  Interviews	  with	  Students	  In	  total,	  I	  was	  able	  to	  secure	  nine	  individual	  interviews	  with	  different	  A-­‐term	  CH1010	  students.	  Interviews	  lasted	  on	  average	  approximately	  11	  minutes	  each,	  in	  which	  students	  were	  asked	  many	  of	  the	  questions	  detailed	  in	  the	  methodology	  section	  of	  this	  report.	  Overall,	  interviewees	  seemed	  very	  receptive	  to	  discussing	  their	  experiences	  with	  the	  course	  and	  sharing	  their	  thoughts	  openly.	  Instantly	  noticeable,	  the	  largest	  apparent	  difference	  between	  the	  students	  who	  volunteered	  interviews	  and	  the	  full	  course	  population	  was	  the	  breakdown	  of	  grades	  received.	  As	  the	  goal	  of	  this	  project	  was	  to	  figure	  out	  why	  students	  failed	  the	  CH1010,	  it	  would	  have	  been	  very	  beneficial	  to	  speak	  with	  students	  who	  received	  NRs,	  or	  at	  least	  struggled	  and	  passed	  with	  a	  C	  grade.	  However,	  all	  of	  the	  students	  I	  was	  able	  to	  speak	  with	  got	  A’s	  or	  B’s	  in	  the	  course.	  This	  prompted	  unsuccessful	  efforts	  to	  follow	  up	  by	  target	  students	  who	  were	  retaking	  the	  course.	  While	  I	  did	  have	  one	  interview	  scheduled	  with	  a	  student	  who	  NR’d,	  she	  did	  not	  show	  up	  for	  her	  interview,	  and	  told	  me	  later	  that	  she	  forgot.	  This	  student	  said	  that	  she	  would	  still	  be	  willing	  to	  interview	  with	  me	  another	  time,	  but	  eventually	  ended	  correspondence.	  In	  addition,	  I	  would	  ask	  students	  at	  the	  end	  of	  interviews	  if	  they	  knew	  of	  any	  of	  their	  peers	  who	  did	  poorly	  in	  the	  course	  might	  be	  willing	  to	  talk	  to	  me.	  While	  several	  interviewees	  claimed	  that	  they	  did	  have	  friends	  they	  would	  urge	  to	  get	  in	  contact	  with	  me,	  nothing	  ever	  came	  of	  any	  of	  these	  leads.	  Two	  students	  said	  that	  some	  of	  their	  friends	  who	  had	  failed	  had	  since	  transferred	  to	  other	  schools.	  One	  interviewee	  even	  mentioned	  that	  her	  classmate	  who	  had	  failed	  and	  transferred	  would	  have	  likely	  been	  interested	  in	  talking	  with	  me	  about	  why	  he	  could	  not	  pass	  the	  course	  had	  he	  seen	  my	  email,	  but	  no	  longer	  uses	  his	  WPI	  account.	  It	  is	  possible	  that	  one	  reason	  I	  could	  not	  
	   32	  
get	  lower	  performing	  students	  to	  interview	  may	  have	  included	  the	  fact	  that	  students	  who	  failed	  the	  course	  left	  WPI	  and	  were	  no	  longer	  available	  on	  campus	  to	  meet	  with	  me.	  Furthermore,	  the	  flakiness	  of	  the	  student	  who	  I	  knew	  had	  received	  an	  NR	  lead	  me	  to	  some	  conjecture	  that	  poor	  performing	  student	  may	  be	  the	  type	  to	  not	  follow	  through	  on	  commitments	  or	  be	  proactive	  about	  making	  appointments	  (traits	  which	  may	  have	  contributed	  to	  their	  low	  grades),	  and	  could	  have	  accounted	  for	  the	  many	  students	  who	  contacted	  me	  with	  interest	  but	  cancelled	  interviews	  or	  did	  not	  reply	  to	  follow-­‐up	  emails	  in	  the	  midst	  of	  conversation.	  	  Several	  other	  trends	  were	  also	  evident	  among	  the	  interviewed	  students.	  Unexpectedly,	  students	  who	  took	  AP	  chemistry	  in	  high	  school	  seemed	  to	  fare	  worse	  in	  the	  course	  than	  those	  who	  didn’t.	  In	  fact,	  each	  student	  who	  took	  the	  AP	  course	  and	  received	  a	  B	  blamed,	  in	  part,	  lack	  of	  motivation	  for	  their	  grade	  not	  being	  an	  A.	  All	  four	  interviewees	  who	  got	  B’s	  in	  CH1010	  and	  had	  taken	  AP	  mentioned	  in	  some	  way	  that	  they	  overestimated	  their	  ability	  in	  the	  course	  because	  they	  believed	  a	  large	  amount	  of	  it	  was	  review,	  only	  to	  find	  that	  the	  level	  on	  examination	  in	  college	  was	  more	  difficult	  than	  high	  school	  and	  they	  had	  taken	  getting	  A’s	  for	  granted.	  Of	  the	  four	  students	  who	  did	  not	  take	  an	  AP	  course,	  the	  two	  who	  got	  A’s	  actually	  had	  the	  poorest	  high	  school	  backgrounds.	  On	  of	  those	  students	  had	  taken	  a	  high	  school	  chemistry	  course	  in	  sophomore	  year	  and	  admitted	  that	  she	  had	  forgotten	  much	  of	  the	  material	  covered	  in	  the	  two	  year	  since	  that	  time.	  She	  indicated	  that	  the	  course	  she	  took	  was	  also	  at	  a	  very	  basic	  level,	  being	  taught	  to	  accommodate	  her	  lower	  performing	  peers.	  She	  would	  have	  liked	  to	  have	  completed	  an	  AP	  course,	  but	  one	  was	  not	  offered	  at	  her	  high	  school.	  The	  other	  student	  had	  possibly	  the	  sparsest	  chemistry	  background	  of	  all.	  She	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attended	  WPI’s	  magnet	  high	  school,	  where	  CH1010	  counted	  towards	  her	  graduation	  requirements.	  Before	  taking	  CH1010,	  she	  had	  only	  completed	  a	  rapid	  6-­‐week	  introductory	  chemistry	  program	  through	  the	  high	  school.	  Only	  one	  student	  who	  did	  take	  AP	  received	  an	  A.	  He	  had	  a	  great	  chemistry	  background,	  to	  which	  he	  attributed	  much	  of	  his	  success	  with	  WPI	  chemistry.	  He	  took	  both	  honors	  and	  AP	  chemistry	  with	  the	  same	  teacher,	  who	  he	  was	  fond	  of	  and	  believed	  taught	  each	  course	  well	  and	  at	  an	  appropriately	  fast	  pace	  for	  him.	  
Table	  1.	  Interviewed	  Student	  Grades	  in	  Comparison	  with	  High	  School	  Course	  Taken	  
Grade	   B	   B	   A	   A	   B	   B	   A	   B	   B	  
AP	   Yes	   Yes	   Yes	   No	   Yes	   No	   No	   No	   Yes	  	  Another	  concern	  brought	  up	  by	  most	  interviewed	  students	  was	  the	  individual	  teaching	  styles	  of	  their	  professors	  not	  suiting	  them	  well.	  Issues	  included	  pacing	  of	  topics,	  the	  order	  that	  sections	  were	  taught	  in,	  and	  how	  example	  problems	  were	  presented	  to	  the	  class.	  At	  least	  one	  student	  who	  took	  the	  course	  with	  each	  professor	  reported	  poor	  pacing.	  Many	  interviewees	  stated	  that	  too	  much	  time	  was	  spent	  on	  more	  basic	  curriculum	  at	  the	  beginning	  of	  the	  course	  such	  as	  significant	  figures	  and	  unit	  conversion.	  Then,	  at	  the	  end	  of	  the	  course,	  professors	  would	  need	  to	  rush	  through	  the	  increasingly	  complicated	  and	  difficult	  to	  understand	  final	  topics	  that	  warranted	  more	  coverage.	  	  Further	  concerns	  about	  professors	  from	  students	  brought	  up	  concern	  that	  students	  may	  not	  be	  taking	  enough	  responsibility	  for	  their	  own	  education.	  Many	  students	  complained	  about	  lack	  of	  example	  problem	  from	  certain	  professors,	  while	  other	  students	  confirmed	  to	  me	  that	  those	  professors	  did	  indeed	  have	  optional	  homework	  problems	  that	  the	  other	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students	  weren’t	  aware	  of.	  Overall,	  optional	  homework	  was	  well	  liked	  by	  students	  who	  used	  it,	  and	  requested	  by	  those	  who	  didn’t.	  Students	  who	  didn’t	  know	  about	  MASH	  were	  worrying	  as	  it	  is	  highly	  promoted	  to	  all	  freshmen,	  and	  either	  mentioned	  to	  classes	  or	  in	  the	  syllabus.	  Moreover,	  three	  students	  complained	  about	  receiving	  poor	  grades	  on	  assignments	  or	  labs	  due	  to	  professors	  or	  lab	  instructor	  error,	  but	  were	  not	  proactive	  about	  getting	  grades	  changed	  if	  they	  were	  truly	  made	  in	  error.	  	  Overall,	  even	  the	  limited	  number	  of	  interviews	  was	  able	  to	  provide	  good	  insight	  into	  issues	  with	  the	  course	  and	  student	  experiences.	  While	  I	  was	  not	  able	  to	  speak	  with	  any	  poor	  performing	  student	  to	  find	  out	  if	  they	  were	  poorly	  prepared	  from	  high	  school,	  it	  was	  interesting	  that	  AP	  students	  didn’t	  do	  as	  well	  because	  they	  assumed	  they	  knew	  enough	  to	  get	  by	  without	  working	  as	  hard	  as	  they	  could.	  These	  students	  concerns	  were	  also	  able	  to	  provide	  the	  foundations	  for	  what	  could	  be	  changed	  in	  the	  course.	  One	  frequent	  student	  complaint	  not	  yet	  mentioned	  was	  that	  students	  could	  not	  work	  with	  their	  peers	  because	  professors	  covered	  topics	  in	  different	  orders.	  Recommendations	  based	  off	  these	  assertions	  were	  formulated	  and	  are	  described	  in	  the	  Conclusions	  section	  of	  this	  report.	  	  
4.2	  Survey	  Results	  and	  Comparison	  to	  Available	  Data	  Of	  387	  students	  enrolled	  between	  the	  three	  professor	  teaching	  the	  course,	  214	  of	  them	  turned	  in	  a	  WPI	  course	  evaluation	  at	  the	  end	  of	  the	  term.	  However,	  as	  these	  evaluations	  were	  voluntary,	  not	  all	  students	  answered	  all	  questions.	  A	  total	  of	  203	  students	  responded	  to	  the	  question	  asking	  ‘What	  grade	  do	  you	  think	  you	  will	  receive	  in	  this	  course?’.	  These	  responses	  were	  then	  compared	  to	  the	  final	  grades	  assigned	  in	  the	  course.	  It	  should	  be	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noted	  that	  ‘Other/Don’t	  know’	  was	  an	  option	  on	  this	  evaluation	  question	  in	  addition	  to	  the	  other	  grades,	  leading	  to	  the	  total	  percentage	  of	  students	  who	  answered	  this	  question	  not	  adding	  up	  to	  100%	  in	  the	  following	  table	  which	  does	  not	  included	  those	  who	  selected	  that	  choice.	  	  
Table	  2.	  Percentage	  of	  Students	  who	  Received	  Each	  Grade	  by	  Several	  Evaluations	  	   A	   B	   C	   NR	   I	  
Actual	  grades	   31.3	   35.9	   21.2	   11.4	   0.3	  
WPI	  course	  evaluations	   40.4	   37.9	   11.8	   2.5	   -­‐	  
Student	  surveys	   40.0	   31.8	   19.0	   9.1	   0	  
Interviews	   33.3	   66.6	   0	   0	   0	  	  Evident	  from	  the	  large	  8.9	  percentage	  point	  difference	  between	  actual	  NRs	  given	  and	  those	  anticipated	  by	  students	  who	  completed	  course	  evaluations,	  course	  evaluations	  could	  not	  be	  considered	  meaningful	  unbiased	  sources	  of	  information.	  While	  one	  possibility	  is	  that	  students	  were	  indeed	  expecting	  to	  get	  better	  grades	  than	  they	  ended	  up	  receiving,	  supported	  by	  the	  9.1	  percentage	  point	  difference	  in	  between	  expected	  A’s	  and	  actual	  A’s,	  another	  possibility	  is	  that	  students	  who	  knew	  they	  were	  failing	  were	  no	  longer	  attending	  the	  course	  and	  did	  not	  complete	  an	  evaluation,	  leaving	  results	  skewed.	  	  While	  there	  also	  appeared	  to	  be	  a	  difference	  between	  survey	  grade	  distribution	  and	  actual	  grade	  distribution,	  this	  discrepancy	  can	  be	  understood	  and	  all	  but	  dismissed	  when	  it	  is	  taken	  into	  account	  that	  each	  professor	  gave	  out	  a	  distribution	  of	  grades,	  and	  that	  unequal	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amounts	  of	  student	  relative	  to	  the	  size	  of	  each	  professor’s	  students	  took	  the	  survey.	  For	  example,	  a	  disproportionate	  amount	  of	  students	  enrolled	  with	  Professor	  Dittami,	  who	  gives	  many	  A’s	  and	  few	  NR’s,	  took	  my	  survey,	  shown	  in	  Table	  3.	  
Table	  3.	  Distribution	  of	  Students	  Between	  Professor	  Sections:	  Reality	  vs.	  Survey	  	   Number	  of	  students	  in	  class	   Survey	  respondents	   %	  of	  total	  CH1010	  students	   %	  of	  survey	  respondents	  Burdette	   141	   34	   36.4	   30	  Dittami	   144	   52	   37.2	   46	  Triolo	   102	   26	   26.4	   23	  	  When	  projected	  grades	  to	  show	  up	  in	  the	  survey	  were	  adjusted	  to	  account	  for	  which	  students	  did	  indeed	  respond	  are	  adjusted	  for	  professor	  distribution,	  the	  survey	  matches	  much	  more	  closely	  with	  reality.	  
	   	  
Figure	  1.	  Expected	  Grade	  Distribution	  in	  Survey	  vs.	  Actual	  Distribution	  	  The	  need	  to	  adjust	  grades	  based	  on	  which	  professors’	  students	  replied	  begs	  the	  questions	  of	  why	  grades	  are	  so	  different	  by	  professor.	  In	  fact,	  one	  of	  the	  three	  professors	  gave	  63.6%	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of	  the	  total	  NRs,	  while	  only	  having	  36%	  of	  the	  total	  CH1010	  students	  in	  his	  class.	  The	  significant	  difference	  in	  grades	  given	  by	  each	  professor	  can	  be	  seen	  in	  Figure	  2.	  
	  
	  
Figure	  2.	  Grade	  Distribution	  by	  Professor	  	  In	  fact,	  the	  comment	  section	  of	  the	  survey	  included	  many	  comments	  about	  professors,	  particularly	  those	  who	  gave	  more	  poor	  grades.	  With	  the	  limited	  number	  of	  interviewee	  volunteers,	  the	  open	  response	  question	  at	  the	  end	  of	  the	  survey	  served	  as	  the	  second	  best	  option	  for	  genuine	  student	  comments	  about	  the	  course.	  While	  this	  question	  asked	  about	  what	  other	  factors	  contributed	  to	  student	  success	  and	  did	  not	  mention	  to	  comment	  of	  professors	  specifically,	  more	  than	  half	  of	  students	  commented	  about	  their	  professor,	  mainly	  complaints.	  With	  the	  lack	  of	  participation	  in	  MASH	  to	  accurately	  evaluate	  if	  it	  was	  useful	  or	  not,	  and	  the	  inconsistency	  in	  performance	  relating	  to	  high	  school	  background	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based	  on	  interviews,	  which	  professor	  students	  were	  taught	  be	  seemed	  to	  be	  the	  largest	  determinant	  in	  performance.	  However,	  it	  is	  unclear	  if	  this	  is	  due	  to	  particular	  professors	  generally	  being	  tougher	  grades	  and	  giving	  more	  challenging	  exams,	  or	  if	  students	  were	  less	  motivated	  to	  do	  well	  in	  the	  class	  of	  a	  unmotivated,	  boring	  lecturer	  who	  may	  be	  more	  focused	  on	  research	  than	  teaching.	  	  Though	  correlation	  between	  performance	  and	  professor	  appeared	  to	  be	  the	  strongest,	  there	  was	  some	  relationship	  between	  high	  school	  preparation	  and	  grade	  received.	  While	  high	  school	  math	  background	  was	  not	  an	  important	  factor	  as	  the	  course	  used	  fairly	  elementary	  algebra,	  students’	  evaluation	  of	  their	  science	  background	  made	  a	  difference.	  Figure	  3	  illustrates	  the	  difference	  between	  how	  many	  students	  were	  expected	  to	  choose	  each	  answer	  in	  an	  even	  distribution	  and	  how	  many	  actually	  did.	  A	  green	  box	  means	  fewer	  than	  expected	  students	  chose	  this	  answer,	  and	  red	  means	  more	  than	  the	  number	  of	  expected	  students	  reported	  this	  option.	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
Figure	  3.	  Survey	  Question	  “How	  well	  do	  you	  feel	  your	  high	  school	  science	  
background	  prepared	  you	  for	  CH1010”	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These	  results	  suggests	  that	  students	  who	  are	  better	  prepared	  from	  high	  school	  do	  better	  in	  WPI	  chemistry,	  however	  it	  may	  also	  only	  indicate	  that	  students	  who	  did	  poorly	  blame	  high	  school	  background.	  However,	  many	  students	  in	  the	  open	  response	  section	  did	  cite	  good	  high	  school	  preparation	  as	  reason	  for	  success,	  further	  supporting	  this	  claim.	  Comments	  included	  “My	  high	  school	  chemistry	  classes	  prepared	  me	  extremely	  well.”	  and	  “I	  had	  learned	  
most	  of	  it	  from	  high	  school	  so	  it	  was	  not	  very	  challenging	  for	  me.	  Labs	  were	  the	  most	  
challenging	  part:	  firstly	  because	  i	  had	  no	  experience	  on	  them	  from	  high	  school	  and	  second	  
because	  they	  were	  long.	  I	  think	  it	  is	  overall	  a	  nice	  and	  not	  extremely	  difficult	  course.	  However,	  
for	  students	  who	  had	  never	  taken	  Chem	  before	  it	  is	  hard	  to	  follow	  up	  with	  the	  very	  fast	  pace.”	  	  One	  other	  category	  that	  had	  a	  significant	  correlation	  with	  student	  grades	  was	  which	  courses	  they	  took	  in	  high	  school.	  Shown	  in	  Figure	  4,	  students	  who	  got	  C’s	  were	  more	  likely	  to	  have	  taken	  Algebra	  1,	  and	  not	  taken	  AP	  Calculus.	  By	  personal	  experience	  and	  correspondence	  with	  peers,	  I	  have	  found	  that	  many	  middle	  schools	  offer	  Algebra	  1	  to	  advanced	  students,	  and	  then	  those	  students	  start	  high	  school	  at	  a	  high	  math	  level,	  one	  important	  reason	  why	  only	  77	  of	  110	  students	  had	  taken	  this	  course.	  Those	  students	  will	  then	  progress	  through	  less	  high	  school	  math	  and	  not	  get	  to	  take	  Calculus.	  It	  is	  possible	  that	  this	  is	  where	  natural	  student	  intelligence	  and	  skill	  level	  comes	  into	  play,	  and	  the	  less	  apt	  students	  who	  were	  placed	  in	  lower	  a	  lower	  math	  level	  in	  middle	  school	  then	  went	  on	  to	  do	  more	  poorly	  in	  college.	  However,	  that	  cause	  and	  effect	  relationship	  may	  be	  opposite.	  In	  some	  cases,	  equally	  intelligent	  students	  may	  have	  been	  deprived	  of	  as	  good	  of	  an	  education	  because	  they	  were	  placed	  in	  the	  lower	  math	  level,	  or	  they	  may	  have	  been	  in	  that	  level	  due	  to	  being	  in	  a	  small	  or	  poorly	  funded	  school	  that	  does	  not	  offer	  as	  advanced	  mathematics.	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Figure	  4.	  Student	  High	  School	  Courses	  Taken	  Compared	  to	  Grades	  Received	  in	  
CH1010	  This	  chart	  also	  shows,	  in	  agreement	  with	  interviewee	  testimony,	  that	  students	  who	  took	  AP	  chemistry	  tended	  to	  get	  B’s.	  The	  comment	  section	  supported	  the	  interview	  answers	  that	  this	  was	  due	  to	  laziness	  or	  taking	  getting	  a	  good	  grade	  for	  granted	  due	  to	  their	  background,	  with	  answers	  such	  as	  “The	  class	  was	  easy	  because	  I	  had	  taken	  AP	  Chem	  in	  high	  school	  but	  
since	  I	  had	  taken	  AP	  Chem	  so	  long	  ago	  I	  did	  not	  put	  as	  much	  effort	  into	  remembering	  the	  
material	  and	  made	  mistakes	  on	  exams	  that	  did	  not	  need	  to	  be	  made.”	  The	  relatively	  high	  number	  of	  students	  who	  took	  AP	  physics	  and	  received	  an	  A	  in	  CH1010	  is	  likely	  due	  to	  the	  fact	  that	  most	  students	  only	  have	  time	  in	  high	  school	  to	  take	  either	  AP	  Physics	  or	  AP	  
	   41	  
Chemistry,	  and	  those	  who	  took	  physics	  were	  then	  the	  group	  who	  took	  CH1010	  more	  seriously	  as	  they	  were	  aware	  that	  their	  background	  would	  not	  allow	  them	  to	  coast	  through	  the	  course.	  	  
4.3	  Interviews	  with	  a	  CH1010	  Professor	  and	  a	  MASH	  Leader	  In	  addition	  to	  interviews	  with	  students,	  I	  attempted	  to	  reach	  out	  to	  each	  of	  the	  professors	  who	  taught	  CH1010.	  After	  a	  lack	  of	  response	  from	  those	  who	  taught	  the	  course	  in	  A	  term,	  I	  sought	  out	  the	  two	  other	  professors	  who	  taught	  the	  course	  during	  C	  term,	  and	  was	  able	  to	  speak	  with	  Professor	  Kumar	  about	  the	  course.	  Professor	  Kumar	  teaches	  both	  CH1010	  and	  CH1020,	  and	  instructs	  some	  lab	  sections	  as	  well.	  She	  is	  popular	  with	  students,	  receiving	  great	  course	  reviews,	  and	  praise	  from	  some	  of	  my	  student	  interviewees	  who	  took	  CH1020	  with	  her.	  During	  my	  informal	  interview	  with	  her,	  she	  was	  able	  to	  provide	  me	  with	  some	  insight	  on	  the	  course	  from	  a	  much	  different	  perspective	  than	  the	  students	  I	  spoke	  with.	  	  Professor	  Kumar	  was	  in	  agreement	  with	  my	  interviews	  and	  survey	  that	  students	  with	  an	  AP	  background	  often	  struggle	  to	  pull	  off	  getting	  an	  A	  in	  the	  course.	  	  She	  noted	  that	  they	  frequently	  overlooked	  details,	  as	  CH1010	  would	  examine	  the	  same	  topics	  as	  they	  saw	  in	  high	  school,	  but	  much	  more	  closely	  and	  in-­‐depth	  than	  they	  were	  used	  to.	  Furthermore,	  she	  has	  observed	  that	  students	  with	  a	  poor	  high	  school	  background	  tend	  to	  be	  aware	  of	  this	  fact	  and	  attend	  her	  office	  hours	  more	  frequently.	  When	  asked	  about	  students	  who	  retake	  the	  course	  in	  C	  term	  after	  failing	  in	  A	  term,	  she	  said	  that	  many	  do	  very	  well	  the	  second	  time	  around,	  after	  they’ve	  already	  had	  exposure	  to	  the	  material	  and	  understand	  how	  hard	  they	  will	  have	  to	  work.	  
	   42	  
Professor	  Kumar	  was	  aware	  that	  MASH	  is	  poorly	  attended	  and	  has	  begun	  advertising	  it	  more	  aggressively	  on	  her	  courses’	  online	  BlackBoard	  site.	  On	  the	  homepage	  for	  the	  course,	  she	  had	  recently	  added	  an	  entire	  tab	  pertaining	  to	  academic	  resources,	  particularly	  MASH	  information	  and	  the	  schedule	  for	  these	  sessions.	  She	  was	  actively	  interested	  in	  hearing	  from	  the	  academic	  resources	  center	  about	  if	  recent	  attendance	  had	  increased,	  but	  the	  data	  was	  not	  available	  yet.	  	  	  I	  also	  inquired	  to	  Professor	  Kumar	  about	  possible	  standardization	  between	  course	  sections.	  I	  found	  out	  that	  CH1020	  does	  indeed	  have	  a	  much	  more	  consistent	  format	  between	  professors	  than	  CH1010.	  Because	  schedule	  and	  material	  standardization	  between	  sections	  had	  been	  a	  concern	  expressed	  in	  several	  of	  my	  student	  interviews,	  I	  asked	  for	  her	  opinion	  of	  how	  keeping	  CH1020	  sections	  very	  similar	  has	  worked	  out,	  and	  if	  she	  would	  consider	  trying	  this	  with	  CH1010.	  She	  admitted	  to	  me	  that	  collaboration	  between	  course	  sections	  really	  depends	  on	  how	  well	  the	  professors	  teaching	  each	  are	  able	  to	  agree	  on	  similar	  material	  and	  testing	  schedules.	  This	  happened	  to	  work	  out	  for	  CH1020	  because	  she	  and	  the	  other	  professor	  teaching	  that	  course	  are	  in	  agreement	  about	  how	  many	  exams	  should	  be	  given	  and	  also	  haves	  similar	  teaching	  styles	  to	  synchronize	  material.	  However,	  in	  CH1010,	  she	  has	  a	  very	  different	  approach	  than	  the	  other	  C-­‐term	  professor,	  and	  while	  she	  feels	  strongly	  that	  having	  three	  exams	  to	  update	  students	  frequently	  on	  their	  progress,	  the	  other	  professor	  prefers	  to	  stick	  with	  two	  exams.	  She	  indicated	  that	  trying	  to	  standardize	  between	  their	  sections	  in	  that	  case	  would	  likely	  be	  more	  trouble	  than	  it	  is	  worth.	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An	  interview	  with	  this	  year’s	  CH1010	  and	  CH1020	  MASH	  leader	  was	  able	  to	  shine	  a	  bit	  of	  further	  light	  on	  how	  MASH	  operates,	  however	  the	  largest	  obstacle	  is	  simply	  getting	  students	  to	  attend	  MASH	  in	  the	  first	  place.	  	  MASH	  had	  only	  51	  visits	  in	  A-­‐term	  by	  25	  total	  unique	  students,	  meaning	  that	  less	  that	  6.5%	  of	  student	  utilized	  the	  resource.	  No	  major	  flaws	  in	  the	  MASH	  setup	  were	  apparent	  during	  our	  conversation,	  and	  the	  MASH	  leader	  was	  fairly	  confident	  that	  he	  thought	  students	  who	  came	  to	  MASH	  were	  satisfied	  with	  the	  help	  they	  got.	  I	  had	  hypothesized	  that	  it	  may	  be	  helpful	  for	  students	  to	  meet	  their	  course’s	  MASH	  leader	  during	  the	  first	  week	  of	  class	  and	  wanted	  the	  MASH	  leader’s	  opinion	  on	  this,	  and	  he	  informed	  me	  that	  he	  already	  visits	  one	  section	  each	  term.	  However,	  due	  to	  scheduling	  conflicts	  he	  is	  unable	  to	  attend	  to	  all	  three	  sections,	  though	  he	  thinks	  it	  would	  be	  helpful	  if	  he	  could.	  We	  also	  spoke	  about	  the	  benefits	  of	  standardization	  between	  each	  professors’	  section.	  He	  thought	  this	  would	  be	  very	  useful,	  as	  all	  students	  who	  came	  for	  help	  would	  then	  be	  working	  on	  the	  same	  material	  and	  at	  the	  same	  time,	  making	  group	  tutoring	  more	  effective.	  Furthermore,	  it	  would	  allow	  for	  the	  possibility	  of	  exam	  review	  sessions	  to	  be	  held	  the	  night	  before	  exams	  on	  a	  common	  date	  for	  all	  students.	  He	  also	  spoke	  of	  what	  he	  felt	  were	  the	  strengths	  and	  weaknesses	  of	  each	  professor’s	  course	  set-­‐up,	  and	  how	  collaboration	  between	  professors	  could	  give	  students	  the	  best	  of	  each	  teaching	  method.	  	  
5.0	  Conclusions	  and	  Recommendations	  The	  findings	  detailed	  in	  the	  previous	  section	  of	  this	  report	  have	  allowed	  me	  to	  draw	  several	  conclusions	  on	  what	  factors	  most	  affect	  student	  performance	  in	  CH1010.	  Furthermore,	  I	  have	  proposed	  a	  handful	  of	  possible	  solutions	  to	  help	  make	  sure	  students	  are	  able	  to	  have	  success	  in	  their	  first	  chemistry	  course	  at	  WPI.	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5.1	  Conclusions	  From	  my	  initial	  research	  into	  secondary	  education,	  it	  is	  clear	  that	  many	  high	  school	  students	  may	  be	  lacking	  an	  adequate	  background	  in	  chemistry	  to	  move	  on	  to	  college	  coursework.	  Because	  of	  the	  frequent	  inability	  of	  teachers	  to	  progress	  through	  curriculum	  due	  to	  varying	  ability	  and	  maturity	  level	  of	  students	  in	  a	  high	  school	  classroom,	  more	  intelligent	  students	  do	  not	  always	  have	  an	  opportunity	  to	  be	  challenged	  to	  perform	  at	  a	  level	  they	  are	  well	  capable	  of,	  and	  may	  not	  be	  exposed	  to	  the	  full	  spectrum	  of	  chemistry	  fundamentals	  that	  would	  benefit	  them	  to	  be	  familiar	  with	  prior	  to	  beginning	  college.	  Furthermore,	  AP	  chemistry	  is	  not	  available	  to	  all	  students	  who	  wish	  to	  take	  it	  due	  to	  lack	  of	  resources	  or	  interest	  in	  smaller	  schools,	  leading	  to	  a	  great	  range	  of	  chemistry	  experience	  in	  first	  year	  WPI	  students.	  While	  it	  can	  take	  years	  for	  a	  school	  district	  or	  state	  to	  make	  changes	  to	  its	  public	  education	  system,	  we	  at	  WPI	  can	  work	  to	  alleviate	  the	  impact	  of	  the	  poor	  chemistry	  background	  that	  some	  students	  have.	  	  	  Overall,	  a	  strong	  link	  was	  found	  between	  how	  well	  students	  felt	  prepared	  from	  high	  school,	  to	  how	  well	  they	  did	  in	  CH1010.	  Many	  students	  mentioned	  in	  the	  comments	  section	  of	  the	  distributed	  survey	  that	  their	  high	  school	  background	  had	  a	  significant	  impact	  on	  their	  performance	  in	  the	  course.	  This	  sentiment	  was	  echoed	  by	  several	  students	  I	  interviewed,	  particularly	  by	  those	  who	  credited	  their	  success	  to	  useful	  preparation	  beforehand.	  However,	  counter	  intuitively,	  some	  of	  the	  best-­‐prepared	  students	  did	  not	  attain	  a	  grade	  of	  A	  in	  CH1010.	  Many	  believed	  that	  they	  could	  get	  by	  on	  their	  strong	  AP	  background,	  and	  were	  left	  surprised	  by	  a	  college	  course’s	  faster	  pace	  and	  more	  in-­‐depth	  material	  coverage.	  Findings	  from	  my	  survey	  were	  in	  agreement	  with	  interviews	  on	  this	  issue,	  with	  students	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who	  took	  AP	  chemistry	  getting	  B’s	  at	  a	  19	  percentage	  point	  higher	  rate	  than	  those	  who	  took	  AP	  physics	  instead.	  	  	  Another	  reason	  students	  seem	  to	  have	  trouble	  with	  CH1010	  is	  that	  they	  are	  not	  aware	  enough	  of	  their	  performance	  to	  know	  where	  they	  stand	  and	  what	  grade	  they	  will	  receive.	  Many	  interviewees	  with	  strong	  backgrounds	  believed	  they	  were	  doing	  well	  enough	  in	  the	  course	  to	  not	  need	  to	  seek	  out	  help,	  but	  were	  surprised	  to	  end	  up	  with	  B’s	  and	  not	  A’s.	  Several	  reported	  that	  this	  was	  in	  part	  due	  to	  the	  final	  exam	  and	  end-­‐of-­‐term	  lab	  exam	  being	  harder	  than	  other	  tests,	  a	  frequent	  trend	  at	  WPI	  that	  first	  year,	  first	  term	  students	  may	  not	  be	  aware	  of	  yet,	  but	  are	  able	  to	  predict	  and	  account	  for	  in	  their	  further	  studies.	  Course	  evaluations	  supported	  this	  finding,	  showing	  9.1	  percentage	  points	  fewer	  students	  getting	  A’s	  than	  those	  who	  predicted	  they	  would,	  and	  9.4	  percentage	  points	  more	  receiving	  C’s.	  	  A	  further	  concerning	  point	  is	  the	  low	  attendance	  of	  MASH	  sessions.	  With	  11.4%	  of	  students	  failing	  CH1010,	  it	  is	  curious	  why	  only	  less	  than	  6.5%	  attended	  a	  MASH	  session.	  While	  interviewees	  who	  got	  A’s	  and	  B’s	  in	  the	  course	  cited	  unfamiliarity	  with	  MASH	  or	  not	  believing	  that	  they	  need	  academic	  help	  as	  a	  reason	  for	  not	  attending,	  it	  was	  not	  determined	  why	  lower	  performing	  students	  did	  not	  utilize	  this	  resource,	  as	  none	  could	  be	  interviewed.	  With	  15	  surveyed	  students	  who	  claimed	  to	  have	  used	  MASH	  rating	  it	  on	  average	  a	  5	  out	  of	  7	  on	  a	  scale	  of	  ‘very	  useless’	  to	  ‘very	  useful’,	  and	  the	  MASH	  leader’s	  strong	  conviction	  that	  most	  student	  are	  satisfied	  with	  the	  assistance	  they	  receive	  at	  MASH,	  quality	  does	  not	  appear	  to	  be	  a	  factor	  of	  concern,	  and	  this	  fairly	  successful	  program	  would	  likely	  benefit	  more	  students	  should	  they	  give	  it	  a	  chance.	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5.2	  Recommendations	  While	  the	  correlation	  between	  preparedness	  from	  high	  school	  and	  student	  performance	  in	  CH1010	  was	  evident,	  WPI	  cannot	  change	  the	  background	  knowledge	  acquired	  by	  incoming	  students.	  Therefore,	  WPI	  professors	  and	  academic	  staff	  need	  to	  work	  to	  accommodate	  students	  who	  showed	  enough	  promise	  in	  high	  school	  to	  receive	  admission	  to	  the	  university,	  but	  may	  have	  a	  knowledge	  gap	  in	  chemistry.	  Professors	  must	  work	  to	  be	  continuously	  reflecting	  on	  their	  course,	  curriculum,	  and	  teaching	  methods	  to	  assure	  they	  are	  well	  suited	  for	  all	  students,	  no	  matter	  their	  prior	  education.	  Other	  concerns	  can	  be	  addressed	  by	  first	  year	  academic	  and	  community	  advisors,	  as	  well	  as	  those	  in	  charge	  of	  academic	  resources.	  	  One	  issue	  is	  the	  lack	  of	  effective	  promotion	  of	  resources	  such	  as	  MASH.	  Several	  students	  in	  interviews	  mentioned	  that	  they	  had	  not	  been	  interested	  in	  MASH	  sessions	  because	  they	  have	  either	  gone	  to	  MASH	  session	  before	  for	  a	  different	  class	  and	  not	  found	  it	  useful,	  or	  they	  had	  heard	  from	  their	  peers	  that	  MASH	  was	  not	  helpful.	  At	  least	  one	  interviewee	  had	  not	  even	  heard	  of	  MASH.	  Although	  professors	  often	  include	  a	  short	  mention	  of	  academic	  resources	  in	  course	  syllabuses,	  having	  the	  MASH	  leader	  for	  the	  term	  introduce	  themselves	  in	  the	  first	  week	  of	  class	  would	  inform	  all	  present	  students	  that	  the	  program	  exists,	  instead	  of	  relying	  on	  them	  to	  read	  through	  every	  bit	  of	  the	  syllabus.	  It	  may	  also	  encourage	  students	  to	  attend	  help	  sessions,	  by	  showing	  them	  that	  the	  MASH	  leader	  is	  involved	  and	  invested	  in	  the	  course,	  has	  coordination	  with	  the	  professor,	  and	  gives	  students	  a	  familiar	  face	  to	  recognize	  if	  they	  do	  choose	  to	  attend	  MASH.	  While	  the	  current	  MASH	  leader	  says	  that	  he	  is	  able	  to	  visit	  one	  course	  section	  per	  term,	  it	  would	  likely	  be	  helpful	  that	  he	  speak	  with	  all	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sections,	  particularly	  evident	  by	  the	  fact	  that	  the	  interviewee	  who	  was	  unaware	  of	  MASH	  was	  in	  one	  of	  the	  sections	  not	  visited,	  and	  those	  who	  were	  in	  the	  section	  spoken	  to	  about	  MASH	  seemed	  more	  familiar	  with	  the	  resource.	  Furthermore,	  Professor	  Kumar,	  who	  has	  been	  actively	  promoting	  MASH	  more	  aggressively	  during	  her	  current	  CH1020	  section	  will	  serve	  as	  a	  good	  case	  study	  in	  whether	  increased	  student	  knowledge	  of	  MASH	  would	  encourage	  more	  students	  to	  utilize	  the	  resource.	  She	  stated	  that	  attendance	  statistics	  from	  the	  academic	  resource	  center	  would	  eventually	  become	  available	  so	  that	  hypothesis	  could	  be	  verified,	  though	  she	  did	  not	  have	  the	  results	  within	  the	  time	  frame	  necessary	  for	  them	  to	  be	  included	  in	  this	  report.	  However,	  any	  further	  studies	  on	  freshman	  performance	  could	  use	  her	  initiatives	  as	  a	  starting	  point.	  	  The	  academic,	  community,	  and	  residential	  advisors	  assigned	  to	  first	  year	  students	  should	  also	  work	  to	  make	  sure	  all	  students	  are	  aware	  not	  only	  that	  resources	  for	  help	  with	  their	  courses	  exist,	  but	  that	  these	  programs	  are	  effective	  and	  generally	  well	  liked,	  and	  nothing	  to	  be	  intimidated	  by	  or	  embarrassed	  about	  utilizing.	  It	  is	  important	  that	  WPI	  freshmen,	  who	  are	  largely	  very	  intelligent	  students	  and	  may	  not	  ever	  have	  needed	  help	  in	  high	  school,	  understand	  how	  typical	  it	  is	  to	  struggle	  much	  more	  with	  academics	  in	  college	  than	  they	  ever	  have	  before.	  My	  findings,	  particularly	  from	  interviews,	  indicate	  that	  it	  would	  also	  be	  beneficial	  for	  freshman	  advisory	  staff	  to	  include	  first	  year	  programming	  on	  new	  academic	  responsibility.	  Students	  need	  to	  know	  to	  be	  proactive	  about	  evaluating	  their	  current	  standing	  in	  a	  course,	  speaking	  with	  professors,	  and	  escalating	  grading	  issues	  if	  necessary,	  instead	  of	  placing	  blame	  or	  taking	  a	  passive	  role.	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Furthermore,	  it	  is	  important	  that	  student	  performance	  in	  the	  course	  can	  continue	  to	  be	  effectively	  evaluated	  past	  the	  conclusion	  of	  this	  project.	  While	  MASH	  attendance	  statistics	  continue	  to	  be	  available,	  it	  would	  be	  useful	  for	  students	  who	  do	  attend	  MASH	  sessions	  to	  be	  encouraged	  to	  provide	  feedback	  in	  the	  form	  of	  a	  survey	  or	  comment	  box.	  Because	  some	  students	  were	  turned	  off	  to	  MASH	  because	  of	  peers’	  bad	  experiences	  in	  seeking	  help	  for	  subjects	  that	  were	  not	  necessarily	  chemistry,	  it	  would	  be	  beneficial	  to	  make	  sure	  that	  all	  MASH	  subject	  leaders	  are	  performing	  up	  to	  par,	  as	  not	  to	  give	  a	  bad	  reputation	  to	  the	  entire	  program.	  Course	  evaluations,	  which	  have	  provided	  feedback	  to	  administrators	  throughout	  the	  years	  are	  useful,	  but	  do	  not	  always	  accurately	  reflect	  the	  full	  student	  body.	  With	  only	  214	  of	  387	  CH1010	  students	  completing	  an	  evaluation,	  it	  is	  evident	  that	  participation	  could	  certainly	  be	  better,	  especially	  by	  students	  who	  have	  given	  up	  on	  the	  course	  and	  no	  longer	  attend.	  Because	  these	  failing	  student	  may	  have	  strong	  opinions	  different	  their	  successful	  peers,	  and	  could	  provide	  useful	  comments	  on	  the	  free	  response	  questions,	  WPI	  should	  move	  to	  require	  completion	  of	  evaluations.	  	  While	  standardization	  and	  synchronization	  between	  courses	  may	  be	  difficult,	  as	  it	  would	  require	  the	  cooperation	  of	  up	  to	  three	  professors,	  a	  discussion	  on	  this	  option	  should	  be	  initiated	  at	  the	  very	  least.	  Most	  interviewed	  students	  reported	  that	  they	  would	  be	  interested	  in	  a	  review	  session	  held	  by	  MASH	  before	  exams,	  and	  this	  would	  only	  be	  possible	  if	  all	  exams	  were	  on	  the	  same	  day	  and	  covered	  the	  same	  material.	  Additionally,	  synchronization	  would	  alleviate	  the	  common	  complaint	  that	  students	  were	  not	  able	  to	  study	  with	  their	  peers	  from	  other	  sections,	  who	  were	  working	  on	  different	  topics	  at	  different	  times.	  Moreover,	  this	  could	  lead	  to	  the	  best	  attributes	  of	  each	  professor’s	  course	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set-­‐up	  being	  used.	  Students	  preferred	  to	  have	  optional	  homework	  with	  immediate	  feedback,	  many	  example	  problems,	  and	  three	  exams.	  The	  choice	  to	  give	  three	  exams	  instead	  of	  two	  also	  gives	  students	  more	  frequent	  feedback	  on	  their	  progress,	  and	  makes	  poor	  grades	  less	  of	  a	  surprise.	  It	  is	  arguably	  the	  most	  important	  part	  of	  the	  course	  set-­‐up	  that	  could	  lead	  to	  more	  students	  seeking	  out	  academic	  resources,	  as	  those	  who	  find	  out	  quickly	  that	  they	  are	  doing	  poorly	  know	  they	  will	  have	  time	  to	  make	  better	  efforts	  and	  raise	  their	  grade	  with	  two	  more	  exams	  and	  the	  laboratory	  test.	  	  With	  background	  knowledge	  and	  foresight	  to	  seek	  out	  academic	  help	  varying	  so	  greatly	  between	  students,	  it	  is	  important	  that	  these	  recommendations	  be	  considered.	  It	  is	  my	  hope	  that	  some	  improvements	  can	  be	  made	  to	  both	  the	  course	  and	  the	  promotion	  of	  resources,	  and	  that	  the	  high	  failure	  rate	  for	  CH1010	  can	  be	  decreased.	  Students	  who	  are	  able	  to	  overcome	  academic	  difficulty,	  such	  as	  that	  presented	  by	  poor	  preparation	  from	  high	  school,	  by	  being	  proactive	  will	  surely	  find	  themselves	  with	  further	  success	  as	  they	  continue	  their	  education	  at	  WPI.	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Appendix	  A:	  Survey	  Including	  Consent	  Form	  CH1010	  Student	  Survey	  	  Informed	  Consent	  Form	  This	  survey	  attempts	  to	  collect	  information	  on	  WPI	  student	  experiences	  with	  the	  chemistry	  course	  CH1010	  Molecularity.	  You	  will	  be	  asked	  a	  series	  of	  questions	  about	  your	  experiences	  in	  CH1010.	  The	  survey	  should	  take	  approximately	  10	  minutes	  or	  less	  to	  complete.	  Participation	  in	  this	  research	  is	  entirely	  voluntary.	  You	  may	  leave	  the	  survey	  at	  any	  time	  if	  you	  choose	  not	  to	  participate.	  You	  may	  also	  choose	  not	  to	  answer	  any	  individual	  question	  in	  the	  survey.	  All	  data	  obtained	  from	  participants	  is	  completely	  anonymous	  and	  will	  be	  kept	  confidential,	  stored	  in	  the	  HIPAA-­‐compliant	  Qualtrics-­‐secure	  database.	  No	  personally	  identifying	  information	  will	  be	  associated	  with	  your	  responses.	  The	  WPI	  Institutional	  Review	  Board	  has	  approved	  this	  survey.	  If	  you	  have	  any	  questions	  about	  your	  rights	  as	  research	  participants,	  you	  may	  contact	  the	  WPI	  Institutional	  Review	  Board	  at	  irb@wpi.edu.	  If	  you	  have	  any	  other	  questions	  regarding	  this	  research,	  please	  contact	  Julie	  Laliberte	  at	  jmlaliberte@wpi.edu	  ________________________________________________________________________________	  I	  have	  read	  and	  understood	  the	  above	  consent	  form	  and	  desire	  of	  my	  own	  free	  will	  to	  participate	  in	  this	  survey	  
! Yes	  
! No	  	  Q1	  What	  is	  your	  class	  year	  at	  WPI?	  
! Freshman	  ('18)	  
! Sophomore	  ('17)	  
! Junior	  ('16)	  
! Senior	  ('15)	  
! 5th	  year	  senior	  ('14)	  
! Other	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Q2	  What	  was	  your	  primary	  major	  during	  A-­‐term	  2014?	  
! Actuarial	  Mathematics	  
! Aerospace	  Engineering	  
! Architectural	  Engineering	  
! Biochemistry	  
! Biology/Biotechnology	  
! Bioinformatics	  &	  Computational	  Biology	  
! Biomedical	  Engineering	  
! Chemical	  Engineering	  
! Chemistry	  
! Civil	  Engineering	  
! Computer	  Science	  
! Economic	  Science	  
! Electrical	  and	  Computer	  Engineering	  
! Engineering-­‐	  To	  Be	  Declared	  
! Engineering	  Physics	  
! Environmental	  Engineering	  
! Environmental	  and	  Sustainability	  Studies	  
! Humanities	  and	  Arts	  
! Industrial	  Engineering	  
! Interactive	  Media	  and	  Game	  Development	  
! International	  Studies	  
! Liberal	  Arts	  &	  Engineering	  
! Management	  
! Management	  Engineering	  
! Management	  Information	  Systems	  
! Mathematical	  Sciences	  
! Mechanical	  Engineering	  
! Physics	  
! Psychological	  Science	  
! Robotics	  Engineering	  
! Science	  
! Society,	  Technology,	  and	  Policy	  
! To	  Be	  Declared	  	  Q3	  Which	  professor	  did	  you	  have	  for	  the	  chemistry	  course	  CH1010	  Molecularity	  in	  A-­‐term	  2014?	  
! Burdette	  
! Dittami	  
! Triolo	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Q4	  What	  type	  of	  high	  school	  did	  you	  attend?	  
! Private	  
! Public	  in	  a	  rural	  area	  
! Public	  in	  a	  suburban	  area	  
! Public	  in	  an	  urban	  area	  
! Homeschool	  
! Other	  (please	  write	  in	  type	  of	  school)	  ____________________	  	  Q5	  Which	  of	  these	  courses	  did	  you	  complete	  during	  high	  school?	  (Select	  all	  that	  apply)	  	  
" Chemistry	  
" AP	  Chemistry	  
" Physics	  
" AP	  Physics	  
" Other	  physical	  science	  course	  
" Algebra	  1	  




" AP	  Calculus	  AB	  
" AP	  Calculus	  BC	  
" Statistics	  
" AP	  Statistics	  
" Other	  mathematics	  course	  	  Q6	  Did	  you	  have	  the	  option	  to	  skip	  CH1010	  Molecularity	  based	  on	  your	  Advance	  Placement	  (AP)	  or	  International	  Baccalaureate	  (IB)	  scores?	  
! Yes	  
! No	  
! Don't	  know	  	  Q25	  Which	  chemistry	  course	  placement	  tests	  did	  you	  take	  before	  taking	  chemistry	  at	  WPI?Select	  all	  that	  apply,	  whether	  or	  not	  you	  passed	  the	  test	  
" CH1010	  test	  
" CH1020	  test	  
" CH1030	  test	  
" CH1040	  test	  
" Did	  not	  take	  any	  placement	  tests	  
" Don't	  remember	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Q27	  Which	  chemistry	  placement	  tests	  did	  you	  pass?	  
" CH1010	  test	  
" CH1020	  test	  
" CH1030	  test	  
" CH1040	  test	  





! 80-­‐100%	  	  Q11	  Please	  rank	  (click	  and	  drag)	  the	  following	  topics	  in	  the	  order	  that	  you	  felt	  MOST	  comfortable	  (1,	  at	  top)	  with	  them	  to	  LEAST	  comfortable	  (7,	  at	  bottom)	  	  ______	  Matter,	  Measurement,	  and	  Problem	  Solving	  ______	  Atoms	  and	  Elements	  ______	  Molecules,	  Compounds,	  and	  Chemical	  Equations	  ______	  Chemical	  Quantities	  and	  Aqueous	  Reactions	  ______	  Quantum-­‐Mechanical	  model	  of	  an	  Atom	  ______	  Periodic	  Properties	  of	  Elements	  ______	  Laboratory	  work	  	  Q9	  Which	  resources	  did	  you	  utilize	  for	  CH1010?	  Please	  select	  all	  that	  apply	  
" Professor	  office	  hours	  
" Emailing	  with	  professor	  
" TA	  or	  lab	  instructor	  office	  hours	  
" Emailing	  with	  TA	  or	  lab	  instructor	  
" MASH	  (Math	  and	  Science	  Help)	  sessions	  
" Tutoring	  
" Studying	  or	  working	  with	  CH1010	  classmates	  
" Receiving	  help	  from	  other	  students	  who	  had	  previously	  taken	  CH1010	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Q24	  How	  useful	  were	  the	  following	  resources	  for	  CH1010?	  	  	   Very	  Useless	   Useless	   Somewhat	  Useless	   Neutral	   Somewhat	  Useful	   Useful	   Very	  Useful	  Professor	  office	  hours	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  Emailing	  with	  professor	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  TA/lab	  instructor	  office	  hours	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  Emailing	  TA/lab	  instructor	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  MASH	  sessions	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  Tutoring	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  Other	  students	  in	  your	  CH1010	  class	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  Students	  who	  had	  previously	  taken	  CH1010	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  	  	  Q10	  How	  often	  did	  you	  utilize	  office	  hours,	  MASH	  sessions,	  or	  tutoring	  for	  CH1010	  during	  A-­‐term	  2014?	  
! 0	  times	  
! 1	  time	  
! 2-­‐4	  times	  
! 5-­‐12	  times	  
! 12+	  times	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! I	  	  Q13	  Do	  you	  plan	  to	  retake	  CH1010?	  
! Yes	  
! No	  
! Maybe	  	  Q29	  Was	  A-­‐term	  2014	  your	  first	  time	  taking	  CH1010?	  
! Yes	  
! No	  	  Q15	  How	  well	  do	  you	  feel	  that	  your	  high	  school	  science	  background	  prepared	  you	  for	  CH1010?	  	   1	   2	   3	   4	   5	   6	   7	  Very	  poorly:Very	  well	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  	  	  Q16	  How	  well	  do	  you	  feel	  that	  your	  high	  school	  math	  background	  prepared	  you	  for	  CH1010?	  	  	   1	   2	   3	   4	   5	   6	   7	  Very	  poorly:Very	  well	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  	  	  Q17	  How	  did	  you	  find	  the	  speed	  of	  CH1010?	  	   1	   2	   3	   4	   5	   6	   7	  Too	  slow:Too	  fast	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	  	  	  Q18	  How	  satisfied	  are	  you	  with	  your	  performance	  in	  CH1010	  in	  A-­‐term	  2014?	  	   1	   2	   3	   4	   5	   6	   7	  Not	  at	  all	  satisfied:Very	  satisfied	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	   ! 	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Appendix	  B:	  Survey	  Results	  Informed	  Consent	  	  
	  	   	  What	  is	  your	  class	  year	  at	  WPI?	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What	  was	  your	  primary	  major	  during	  A-­‐term	  2014?	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Which	  professor	  did	  you	  have	  for	  the	  chemistry	  course	  CH1010	  Molecularity	  in	  A-­‐term	  2014?	  
	  	  	  What	  type	  of	  high	  school	  did	  you	  attend?	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Which	  of	  these	  courses	  did	  you	  complete	  during	  high	  school?	  (Select	  all	  that	  apply)	  
	  	  Did	  you	  have	  the	  option	  to	  skip	  CH1010	  Molecularity	  based	  on	  your	  Advance	  Placement	  (AP)	  or	  International	  Baccalaureate	  (IB)	  scores?	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Which	  chemistry	  course	  placement	  tests	  did	  you	  take	  before	  taking	  chemistry	  at	  WPI?	  	  Select	  all	  that	  apply,	  whether	  or	  not	  you	  passed	  the	  test	  
	  	  Which	  chemistry	  placement	  tests	  did	  you	  pass?	  
	  	  How	  much	  of	  the	  curriculum	  covered	  in	  CH1010	  did	  you	  feel	  you	  already	  knew	  from	  high	  school	  courses?	  
	  	  	  	  	  	  	  	  
	   63	  
	  Please	  rank	  (click	  and	  drag)	  the	  following	  topics	  in	  the	  order	  that	  you	  felt	  MOST	  comfortable	  (1,	  at	  top)	  with	  them	  to	  LEAST	  comfortable	  (7,	  at	  bottom)	  
	  	  Which	  resources	  did	  you	  utilize	  for	  CH1010?	  	  Please	  select	  all	  that	  apply	  
	  	  How	  useful	  were	  the	  following	  resources	  for	  CH1010?	  	  **The	  option	  to	  rate	  each	  resource	  appeared	  only	  for	  those	  who	  selected	  that	  they	  had	  used	  it	  in	  the	  previous	  question**	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How	  often	  did	  you	  utilize	  office	  hours,	  MASH	  sessions,	  or	  tutoring	  for	  CH1010	  during	  A-­‐term	  2014?	  
	  	  What	  grade	  did	  you	  receive	  in	  CH1010	  in	  A-­‐term	  2014?	  
	  	  Do	  you	  plan	  to	  retake	  CH1010?	  
	  	  Was	  A-­‐term	  2014	  your	  first	  time	  taking	  CH1010?	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How	  well	  do	  you	  feel	  that	  your	  high	  school	  science	  background	  prepared	  you	  for	  CH1010?	  
	  	  	  How	  well	  do	  you	  feel	  that	  your	  high	  school	  math	  background	  prepared	  you	  for	  CH1010?	  
	  	  	  How	  did	  you	  find	  the	  speed	  of	  CH1010?	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  How	  satisfied	  are	  you	  with	  your	  performance	  in	  CH1010	  in	  A-­‐term	  2014?	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  Approximately	  how	  many	  hours	  did	  you	  spend	  PER	  WEEK	  on	  all	  academic	  activities	  during	  A-­‐term	  2014?	  (including	  attending	  class	  and	  labs,	  completing	  homework	  and	  projects,	  and	  studying)	  
55	  
30	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28	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  Approximately	  how	  many	  hours	  did	  you	  spend	  PER	  WEEK	  on	  all	  CH1010	  activities	  during	  A-­‐term	  2014?	  (including	  attending	  class	  and	  labs,	  completing	  homework	  and	  projects,	  and	  studying)	  	  
8	  
8	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  Approximately	  how	  many	  hours	  PER	  WEEK	  did	  you	  spend	  on	  extracurricular	  activities	  did	  A-­‐term	  2014?	  (clubs,	  sports,	  greek	  life,	  volunteering	  etc.)	  	  
8	  
25	  




















































































































6	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Approximately	  how	  many	  hours	  PER	  WEEK	  did	  you	  work	  a	  paid	  job	  or	  an	  internship	  during	  A-­‐term	  2014?	  (including	  work	  study,	  on-­‐campus,	  and	  off-­‐campus	  jobs)	  
0	  
0	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